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♦ TO OUR READERS AND CORRESPONDENTS. 

The serious inconvenience and delay occasioned in the printing of 
tliis Journal, by allowing private copies of particular papers to be 
struck off for their respective authors, obliges us very reluctantly to 
aanounce to our correspondents, the absolute necessity of discontinuing 
that practice in future. ' 



r ]fOTlC£ TO ft&ADERtt AlTD COAREbPON DENTS. 

We are much iatiebtcd tu oar " Old CoiiftiiHroNUKNT" for his uh- 
rviliinif on Electro-mag^netism, but he is evidently unacquaiuted with 
dl Hai Ottttod ku aehieTed in this dflpurtment of tdenee. P^immm 



F. R. S. has reacTied us, but we cannot, either directly or indirectly» 
interfere in the subject of his letter* * 

We are much flaitei^Bd bj the prqHMiU of a pftomiEToa of tub 
liOKDOif IidtiTVTioif ,** Wt eamiek ftflM Ae apaee whidi Ub plm 
would ftiipAe, 

nle iietler BnuoFHiLUA*** leipeetiiig Ae 4etlia«lieii of , tte 
Klii^ Utorary, reaiMlxu too late IbriiiaerljoB, and iviBft»1lMii^^ 
ftaneiirmil|Rdilieatloii,1ii#MB iHD be 6I1011M teeuhsieet 
^ htfida».«iU lie Mpe jl i»at wiUL a 
ftir inailB Ua ptofMial lor ^ 

In coasequence ot the extent of several pajjcrs in this Number hav- 
ing' exceeded our expectatiou, we have been obliged to omit the article 
on the Progness of Foieigii Science, and liave incurpurated the moat 
important parts of it with the Miscellaneout Intelligence, 

On referring to the Notice to Correspondents, prefixed to our Twen- 
ty-Seventh Number, Mr. John Reii> will find that he lias entirely 
mistaken our motives for withholding hia^p^er. havQ now. di^ 
pose4iQlita4^rdij]^(qWadiiectioQ%k - - • : 

ndeoantamlBaliMiAinf IWniiiiighiim .iw haiwe again been ohBgad 
to poilpiiua, in coueqaenee of want of room for the plate. If ,t|0 
aHiafc<<ifca> it wtei|i|d, itdnB be kftliarhiaDiafcMr. MvBBire^ 

We are sorry to deeline the communication, signed S. Perhaps the 
authee'iiHU see our aMtive bi atl aiticle in the present Nmber* His 
p^Mria |«MPved,i.a»d diaUHb ^UlpoMd of a^ 

Bjli. D.ma8texi0u6e«8«> ^ • 

^ ELieTiio*Ml«]rtfneoa ** leqnires someXeonndentioii. We abal 

If onr Correspondent at Rouen will refer to Sir H. Davy's paper, 
" On the Fallacy of the Experiments in which Water is said to have 
been formed by <1m PianmpMirtnn ef Chkafai^** bi PhiL Trmm. 
for 1818, he wiD M aaawen to all bis queries. 

Several papers have reached us too late for insertion, and will be 
disposed of according to tlic notice in our last Number. As we only 
publish qnurterhjy many subjects of temporary interest, n hirh onr Tor- 
respondents are kind eniMigh to communicate, arc thus reudered ust less. 
"This is ebpecially the case with Mr. SuilBBBliAND's paper, which was 
only received last night. — March 25. • ' • - » r . . , , vr-. 
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VO OUR ftEADSM. AMD CORRBSMNDBNTS. 



Mr. Vulliaiuj*8 paper on Uie Theory ot the Dead Escapement, wUi 
appear, with tta iUuitntiTe plat6i» in our next Ntuaber* 

lfr,MiBtlaDe*8 Analytical Inqoiriet into «he Nalare of 
and Ammonia,** reached nt too late for insertion ; the paper, therelimy 

is diapobed of according to his directiuns. 

Wehave receiyed the *' Edinkufh Critio buthiftreisarkiapp<^ 
to He very krelerant. 

A Manlier of tlM Ap ot ho e a t i e a* Company is i afc t m a d tiat w timH 

probably give some account of the New Laboratory, and of the mode 
of conducting business in it, in our next Nuinher« 

A Comtpondent, wlio writei to nt uptm the eubject of Oaa Wotii, 
and iipii Mmidf ** AM- AlBvmia; ^ Ii too tolnmHwwg, mn fior a ' 
Quarterly JdonidL 

We must decline all interference upon the subject of Mr. W, C/s 
lietter. 

Ifr. Wmnghnmra paper ihall vg^mx in our Oetober Number, pro* 
Hded he hai no eljeetion to Ita ttandinf over tin that tfane. 

We recoumieiid a little more circumspection to our Correspondent, 
who calls himself a * ' Practical Chemist." The Numbers in our Table 
of Equivalents to which he alludes, are any thing but theoretical, and 
are deduced, in all casei^from the experiment* of others, or from ori- 
ginal ones of our own* The number for gold with which he particn- 
lariy quarreli» hiqipens to be deduced hm flie analysia of the inaoluU^ 
iodide» and ai it dosely coneeponda with Aat derived 0om an analysia 
ef the tr^ chloride of gold and potaasfaun by Berselhu» we had no 
hesitation in adopting it. We cannot help its slight disagreement wItt 
Ihe experiments of MM. Pelletier, Oberkampf, Sfc, Had we entered 
into all our experimental detaiit> and data, we must have written a 
vohime. 
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A«T. I. On the Curvature of the Arches of thr Bridge of 
the Hohf Trinity at Florence^ By Samu£L Waee^ 
Eaq. 

To determine the curvature of the arches of the marble * 
bridge of the Most Holy Trinity erected over the Arno at 
Floreiifie by Bartolommeo Ammanati, ii a problev wbicb itiU 
occvptes the attention of anUqnariety m'athematiciaiiiy and ar* 
chitects. Some account of the interest this question has ex* 
cited, will be found in Ferroni's tract entitled ** Delia vera curva 
degli arcbt del Ponte a S. Trinitk di Firenze ; discorso geoni»« 
trico-storioo*** inserted in the i4th toL of the Transactions of 
the Society liaBana Seienxe: 

When it is observed, that the curvature of these arches aflTords 
the flat,test roadway, and the greatest waterway^ with the 
smallest qioantity of mateiial of ady stone bridge -ever con- 
structed, and taking into cdniidmtioa that casl-bmi is ten 
times stronger than marble, and twelve times stronger than 
common Hone in compression, and that the vault of thib bndjge 

• This bridgp is only faced with marble, tht- vault hel\^^^'ll the fares \h 
built with unlinary stone, coarsely wrought, but bunded at iatervals trou) 
face to face, by stoiM of a better sort properly worked. 

Vol. XV. B 
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2 Mr. Ware on the Curvature of the 

• 

is lest in depth from the intrados to the extrados, than any iron 
bridge liitlierto built, with relation to the radius of curvature at 
the vertex'*' ; we sbali nol wcmder that the inquiry should be 
continiisd until n ■itwfactory tolatiflii be dXwiaed. Hm IqI* 
lowing aittenpl to solTe this question has ben made, in the 
hope of rendering so excellent a bridge more generally known 
than it is at present, and to mark it as an object for imitation, 
JMHT that it is in contemplatioiito erect a new bcidgeift the place 
of iMdoB Bndfs^ Pcpdiapi the inqotr^ mtj omno heceafter 
tome proper applioatioM of geonetry and known teouiIsB to 
be made to elliptical curves, of which, judging from the arches 
of this kind which are to be teen in very conspicuous places 
in Londca» ■ jaoditn buildeci.aypetr to be nneic<yn>nted with. 
The hJiitioricnl inqtnriee of antiqimriet have been tnyen d ed» for 
they cannot find in the inemoranda of Parlgi any acconnt of the 
nature of the curve, nor trace the lost manuscript work of Am- 
manati, entitled La CUtdt beyond the i^osteMion of the Great 
Prince Fecdinand of Tuscany. Mathematieiant to the time of 
fEenoni* contented themeelves principally with coijactwea de- 
rived from the resemblance of the curves of the arches of this 
bridge to otlicr curves, sometimes concluding them to be com- 
poeed of aict of of difl^rent radii, at other timet eilipses, 
paiabolai, or catenaries* Some move industrioiit have meatitred 
the archea bf taking otdlnatet, or vaftooa triangles, with tudi 
implements as lines and tapes. But as the absolute curve had 
not been accurately obtained before Ferroni's time, consequently 
the curve of Ammanati could not be satisfactorily deduced* 
Fensini enidoy^ in 178^i Joseph Salvettii to meatuieconeeoily 
the middle ardi of this bridge by ordinatet at each braodo, and 
he states proper implements were provided, aud that the ordi- 
nate^ were measured twice over ; different measurements have 
•ince been pubtinhedt but not such at to cause any doubt to be 
entertained of Sel^etti't accuracy. Ferrbni having thnt ob* 
tained the clew, he found the labour of nnwtndbg it more iifc* 

• lathe Busf. MUdu As6h, Ait, Anunanati. Wb brides is thus ds- 
sssibsd : <*8oa foAt, sa fcawjtepiw, etM l6gMt^tl« fi>nt passer pour le plus 
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Arches of the Bridge oftk^ JM^ IHmty. 8 

•one llMte inyentidii ; he therefore mmm&A tiw earn fo be ft 
MhaM, «Bd famngpiiMd logiiher fix 

■ 

iMtting to the oliff ©, coMiu^Mf thct he Ytti fond oftit the curve 

itself. He was led to such a proceedings by the example of 
moderu Fteach architects, who are very ingeoious in coaxings 
«m of ciMto into ill «l4^iWdtu4ioB 
the^ mB MiBi ^ jNMiMry w MriMtlMles ftf ni^ohMP cvfvet, hi 

order l# evade a IHtle trouble in setting out the Toussoirs of 
arches, (not arc? of circli»,) or from not i^nowiog the method 
of doiB|(«t* 

the m«M|MM i j y ia g Atwthy, CMa, P||f« 1. nflhe ame Of Ae 
■Mdte Msh ie MMoily diMMi to SftlfeHfli <iftfiia(ei, to a scide 

of Florentine braccia and is manifestly a Gothic pomted nrcfi 
of the time of Henry VII. In the beginning of the reign ol 

HeMry Villy Tortegiaao t cMie to Bnghmd Ihmi flomce to 
eMct the tfltoh of lienfy VHj he letoMied dbo to Vlbfefloe flfs 

Celtini relates, to engage sereral youths to assist htm, and he 
finished the tomb in 1519. During his stay in England, the 
ehapeb o€ St George^-Wndior, of Henry VII, Westminster, 

^^^^^9 ^^B^^^AKm ^M%.^^^M.^^^^m. ^^Vmbm^BAA^^I .^^A. ^^^^^^^^^^^^^ _ ^^ilAaj^^K 

wQ Of nsB^fl sAms^f WDiDTiQgei wcvs lo piogieie \ In wnlCn 
bvildbgs, arches, eimflRf'to Act of tte hfMge of AtomanfttI, 

hadbeetipaTtiallY introduced as principal arches, and it is pro- 
bable from, the novelty of their appearance in such situations, 
dmt Ibe §tnm attaraeted the atteiARm of Tonregiiuio and hie 
papSi, eddljiiiem R wae intro d oced at FlorauM to the notice 
of artists, among whom, in 1526, Aflimantti % mtist huf^ lieen 
a student. The titness of this curve 5 to the Bridge of S. Trinity 
indaced Amman ati in i566« to adopt it, though a Gothic curve; 
bat obedient tor the peev^rifing'ttete', he ditessed it in the then 
fhahionable costume of ftolnan arcfcftectute ; btft the drnaments 
at the vertices of the arches, seem intended only to veil his ob- 

• A braccio is divided into 20 soldi, a aoido into 12 danari. A braccio 
==1.9 feet English. See Dr. \ ourig's Lectures on Natural Phiiosopiiy. 
t Vol. I, page 162, W alpole's Aut t-. of Pailjtiiig. 
X See Malii&ia Memorie degli Arcliitetti. 

^ Feifaiisaf«,M)Mtbstineaf Anai«i^^>^*''^^'^^n»pto<)^ 
MS mil. 

B % 
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CathtdivW til ooiimI tlMMe <»f Sir C. Wraih 

JJiirin^f the time that vaults were erected over ecclesiastical 
builiiiogSy arches of Uuft lund, being noUiing more than elongated 
iifiintfKi AsdMMk ttr ttct of flllinni iNHild faura Imha obtMBcd 
ia tbe IpUowing MUUMT. Oncv ni^iit ai^{M triMfW^ ABC» 
and divide the hypothenuse and one of the sidea AB. each mto 
^ equal number oi |>arU jiroportioually. Upon AB. deBcribe a 
quadrant of a circley and at right aagles yirmigb ilw i^oints of 
dmnoiif draw tbs ■•nidioids, wUdi ti^^ 
iog pdvte of divitiott io Ao hypothiuMi, an alMMM ct>» 
dinates, hence the curve CEG required; the directions of any 
joint E of two vouMoirs, would be obtamed ihus^ — with tlie 
ftrtex V of the &axw% so obttiaed m a cwlm^ aad^xadnt afafl 
lofiioh UMrtiiwwMf BC>CTtthahypotlwnme BC, qii it iB>adi» g 
aadf; dmw the right liaot EF and Bf, and bwMttlwoni^ 
FKf, the line of bisection is, the direction of the joint required. 
|n the works which are published of QoUuu arphitecture, it it 
aMiuned thai aidbM of tiiia ohaxaolar ai)B» ui um&ntk lMtldingi» 
tionpoaed . of ana of eifcka, bul aiahaa ao ju aa ia ia il oal^ 
characleriae and betray modem tmitatioii8» and oftantimai tiie 
restorations of Gothic architecture of the time of Henry VII. 
Thiece may possibly be in some aoaeot Inuiclmg, examplea of 
anoh mia-ahapaa aroh«ay hnillMMre not been able to fiad aanoag 
ttiewnameroiia publioatioiiaof Gothic aKchitectarOy aaj aach arch 
drawB ftom orduatoa, to coofirm soch concloaiona. It ia auuii* 
fest that the diagonal ribs m Gothic groined vaultiogi must be 
arcs of ellipses ; and if there be any examples of the corrupt 
practice befoie meatioaed m this coaatcy, they aia of a lati^ 
date, when Oothic aidutedure had deeUaed. 
If the cuTTe obtained by Salyetti be tried in a few cases with, 

the gi?ea ordtaatea and abtcisaea by the commoa fbrnmla ^p =: , 

whea y ss the oidmata, z = tha abaoiaa, and p e: the para- 
Bieter of aparabola» it will benanHbst tfaatit is not aparabola. 

laiika i — m h by Iki Ibnnda ^ 

sec. ^ ver. sin. ^. mx* 
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Arches of tite Bridge of the Holy Trinity. 5 

when ^ denotes the angle of the cui vc witli its ordinate, and 
ID = 2.302585 to find f by approiumation^ and tbesoe the 

cuudtaut i^uantity = ■ _ ■ . some doubt may be enter- 

tamed, ^ilwAlier it ww do ii gB e d to be « eetaeary, tbr v ftve 

cases by calcuIatioD, the longest coQstant quantity wa& 2.59, 
and shortest 2.46. 

It may be observed tiiei if tke cunre ImmI becA m tie «f • 
pandN^ or of e flMMrf » liMf to be iidoptod •! the 
teeof ^eieettottflf diiebffMge^fhitollMw^^ tiwtteon- 
menced respecting" them, that the ordinate in the middle of the 
arch, as well as the absciss, would have been whole nuoUieret 
end Ibe ettto eonolaM vtU be eone il t&badbett 
MFenoni supiiqM. Bet a rtniitiig en iiliyto larlbe cuif, 
it may be preraned dmi tbe exes and tbe speii woeldbcee ben 

iul^giirs, and the height fractioaal, depciidt'iit on them. 

In trying whether the curve be elUpticali we must assume one 
oftbesM U b a wtoCMdiie piiiiMipliia to eatotodefam 
the ebtoeeMW eT Ibe ift tbs drtnr»nlioft of ll« 



the bemi-conjugate axis was taken, the next greatest whole 

B. 8. D. 

number to 7 16 6, the ordinate in the middle of the arch, that 
ts,«g|hibnModa. Lei x a tbe ^in, y tbe eeimpoadbig^ 
indi]nle»c»teaeiitt*€ODjagate»eBdt sstbe Mrnktieoevefie. 

Tben by tbe oommoii formula t ss 4- V (c< -yO} = 32 

neady. Hnm we derive an eUtpto wboto tevi-eoByagate 
is ^ £s l&of Ihetraniveneazis^. 
If now wetaketss 32 braeeia, and e 8 btaeda, and then 

by tbecoBuaonfonnulay s ^ ^ (2xt -* x*) we may obtain 

ofdiaales caleakllon to coopaie wiib Sahrettilsi 

WhenxagytfieyiyHi M Id 9>>r i 19^ 

5 4 5 10, ... 4 7 I, 

9 5 11 2, ... 6 11 4, 

10 ...... 5 16 1, . . . <$ 15 10, 

•.FeffinileyeaNelstfMsepsBAmmtfietl'i pnposicMj^ 
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Vihmzmlt i^r^U in 6 0^^ 4 4, 

13 6 1« 6» * , . 6 2, 

17 7 13, ... 7 1 3, 

20 .7 8 4, ... 7 8 9, 

25 • «... , 7 id 1, ; • . .7 16 6, 

^yi»twiitf toth»i»Q< » af ftuwinglha Mteing 9tan^sa$ 
to &e dfmwtnglift Paiigif it will be obMrved Aat ik» ttrattt 
abut against Kiag post^^ and not against each other as tliey 
uktiM li^ye done ; an4 by •uppoAUg, M hi^p|wm|d lately in thia 

kacing by weights^ the other parts of the centering, the little 
variations (too smali to be seen to the scale of the diagram, 
i'ig* It) elicited lyoonyjinigtiMtaftwhi, May 

Tbete dBmiiuoM dmr liMt llie mil bit timk ftt iIm bm 

between theordinates 9 and 20, and risen at the springing and 
crown, presuBUBg the curve to be eliipticaL a« deduced. It may 
baaolMMedi wpOtttbelaBeeel mktt^ notwitbrtwidiiif the 

muy, that the curve was intended to be an arc of an ellipse, 
whose transverse axis is 64braccia in length, and whose semi- 
cotyugate in d bracQia. The properties of the ellipse, necessary 
to tb« aetliiig <rat en elHpticel iib» dvripp the time Che taelte of 
eodeaieitical boildings weio elected, were as fiunSlw to die 
COBUBOnest mason, as Ihey are to every millwright by tlie prac- 
tice of his trade. Mr. Renuie has, by the adoption of the conic 
section at WateHoo Bridge, probably by the accidefi^ oC hie 
eedy habits and extensive busiiiess as a miUwiigbty made a 
gieat stride beyond his coDteniporBries, and acquired much 
honour for himself and his country, and availing himself of the 
iavifth means afforded, he baa maintained the unittit of dms 
•ad foisstwitbont leqaifing « Tetf ti^^ a skreen 

like 9b C. Wren, 

The principal dimensions of this bridge are written on the 
small drawing of it, (Fig. 2,) in Florentine braccia, taken from 
Ferroiii* It remains to be observed thai tSia depth oi tiie aichi- 
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to Im^ SMMdi^f to Ftoi|||lf 
haU; that^ depth cif ikm wdi-a Ih* mvn im itondid to 

one bracclo and a quarter, the Span of the middle arch was in- 
teded to be, as it is, viz., 60 braccia, and of each side arch 
m itttanded to Im 46 bnnit /Rie ndrat 9i. CMf>toi» 

2 t C • B. 8. D. 

pointed eiiiptical arch, the ordinate = y ss: 7 16 ^ the trant- 
wtees t «s04»taathe6c#igtf» »es i6| m tiNittlilt 
«9clli fankt a poi«tod iMli, (fte «iglo ofkHMMliMcrtlM 

arcs as after shewn, beings 173® 34',) composed of two arcs of 
a circle whose radius would be (120 X 1.9 =— ) 228 feet English, 
and liie tptm (406 — 5^ in whole numbers, the chord of an arch 
of il» MM «iNk <il e^fO't ») 480iM^ tiM 

mtaxbitng ^^^^^ei ^) the 192nd part of the diameter 

of such circle* The angle made by the curve with its ordinate 
it»y ^ ^ ubtiiiMid «■ Ibiiow t lol • doaoto the sub- 
iiDgent, andyaadxaiMMByMdia tha lUHi iiiiiiMnii tim 

by Ihe known fonnula,i»i~5;^^ and by trigonometry, 

the tangent of tlie angle cs 1, which in llio esse of Hm v«tox, 

gim by a taUa of natimd taagtnts, tho angle 86® 47 , or tho 
angie made by the nAerieetion of the two afCf> 173° 34'. 

Ferroni makes it for his scheme, 174° 41, In the case of a 
ealnaify the angle would be 169® 22'. Ferroni givcii onl^ 
Ae MiOe orittnatoaeiT 3 of ona of tho aida aiehea and 
the spans of them ; he has not taiMntad a adiano to fit tlia 
curves. By referring to the ordinates given by him of the 
Idleaick, it appears that the curves of the side arches must 
beam Of anolKpaa, (iiiiiaw lay tlia ownrea eUiplaoai,) o f which 
the semi-conjugate alia beara akas proportlotttotiie tfaaataiaa 
axis, than m the case of the middle affdi.' If we toke again 
e c= 8 and m ss 22*, as intended by Ammanati, we have the 
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the traMfene axit; fmm wfaidi we nay obtem the ordinates by 

construction l)y Fi^. 1, or by calculation as before; the angle 
formed by the intei section of the omsm at tba vartices of the 
w&B anhet, wUl Im 169^,44% Mmdiiig to iIm towlrnhfifaw 

Fig. 3. The senu-span of the pointed circular arcb in the 
case of the middle arch from which tlie elliptical arch would be 
an elongation (wlieajr«=:4lM cadiM e: 8, and the bM^bt es « es 
7 16 6»)wittb«(sr^V TTZT^ sa 6 6 8w 

Fig. 4. In the case of the side arches, the semi-span will be 

B. 1. Db B. 8. o. 

4 d I9 the Eeigbtbeing 1 Z 



Art. n. A Bhioty of a painful and chHmuU Ajfedkm 

of tlie Brain, which uliimately yielded to the unremitting 
Af^dication of Coldj and the continued erect Position Jar. 
mmdu % G. D. Ybats* M.I>., F.BJB^ FeUow of. 
the Eoyal College of Physklans, te« 

Ihk a Letter to tbe Editor.] 

I reqnett the tiuertiofi of the foUowiog case in yoar Journal* 

It illustrates, in a clear point of view, the good practical 
effect of the application of cold, assisted by position, in obviat- 
ing and ultimately curing the painful and dangerous conse- 
qnencet of eongestioa 61 Uood within the eianiani» after th® 
lyiufe of otfrnr-rery active nieam • andlinf inofliicl conditSon e4P 
the brain succeeded Lo, and was connected with^ a long-con-- 
tioued irritation in the digestive organs* 

laa^dearStr, 

Yonra MUMhf, • • - - 

17, Qucen^temtj Gu D, Yeats. 

Ma^ Fair, Feb. 16, im. ' ■ * ' ' ' " 

I wat consulted by H— J—, Esq., aged 40, on the 
14th February, 1819. lie complaioc^ of genend uneasiuesSy not 
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Dr* Yeats m an Ajfeciim of the Bram. 9 

easily detioed, iu the regioii of the stomach, with a languid and 
nAiag Ibei there. Tbo loBgqfi, eiUbited tl»t fimd 9mA 
duomf appemace eamnm m dlsbnM ^igeilioii; the appe- 
tite was not impftire^y trat lie Mt imeMf eller Me nieds, which 

induced \\\m to indulge in wine af dinner, as the stimulus of it 
gave temporal^ relief ; he was troubled with frequent headache. 
The howelB WTO coittve, asd ferj inegi^ 
e fnpudy^'^gmi tfaeniitkiD htimg seMem fiMied, tad the 
iMMin^llieoooleiite ef the iiilettiaeB eaaeed mwesy sensations 
of fulness about the head ; the fusees were likewise very morbid 
in appearance. The urine was not much altered in qiieMtgr 
Of qiieiiti^ ; th^ poUe did not paitiettleiiy iadicale dimie. 
On enmhung the ebdoiiMii» no iUnees wee perae|ilil>le» fast a 
soreness was complained of, and some hardness felt on pres- 
sure on the right side, in the region of the liver. He had be- 
come coBsidenbly thhmer, end bed snffHed iiroa the abo? e 
eomplamta for a Umg time, and had taken the adviee of several 
professional genllenten. By attending to die condition of 
tlic lower intestines and diG^eslive organs, with the proper 
evacuants and alteratives, more comfortable sensations were 
acqured there ; bi^ the bind now pna«|peUyavi«elndatteiititti 
on aeeocmt of die gfeat nneeanieM oomplaiiied of la it, vfaidi 
rendcfed it necessary to have reeoaree ta tfae loeal detraetieB 
of blood, and to a constant soluble state of the buvvels, by 
CQoUng iaxatives, and a ref^nj^ed diet He iell towa in Mareb» 
on nrofeefiimel baeiaesi at Caaibfldee* 

May 5^Up to thie day I had seen Mr» X two or 

three times aficr his return to town. He had been cupped, 
and bled, and blistered, before and since I saw him, and 
his bowels had been attended to by evacaeatSi mWx Teiy 
little rdief to the affection of the head, beyond some tsapmaiy 
ease, and sometimes without this. At this date, May 5, 1819, 
the affection of the liead had evidently increased; the pulse 
had become somewhat quicker and harder, and he descrilied 
the distress in his head in the foltowing manners— A pein» 
imth heat, wonld ooounenee in the beck part of it, deep seated, 
and wouid be diii used gradually? throughoat the wholp of ,the 
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10 Dr. Yesto on m Ajpectim of Ifcr Btain. 

back pttK of the lirain, wUeli wooU e o ot MH w iwntiMm Ibt 

two hours, causing insufferable disLicss within the scull, but 
confined, as it would seem, to the cerebellum, as the crown aad 

iB UM Mwdtto Hrffaring, and Urn most Mto tN«fe HwMor 

four o'clock in te tMramg, after he ImmI il«pt for some hours. 
He felt considerable giddiness and confusion in his head when 
ha etooped upon any occaeiou* The symptoms evideaUj 
indiailed UeedMig, b«l ho iw wM ttoteitaitto ilnw^miyt 
ftom the fnlvre [of Ifaiee aieait to fimttre leHef ott fbrmer 

occasions* His sufierin^ and his danger, too, being; now 
greatly multiplied, be submitted, after mucb persuasion, to tbe 
fislkMriagplvi: 

At myieqieit aiefaMiiPift beerted hi <hettedt,by 8ir Aetley 
Cooper. Mr. J. confined entirely to vegetable and fan* 
nacrous food ; barley -water, rennet whey, and such like, being 
his only beverage, and he was desired to keep con^nmaUif in 
the enecl poiiteinth hii body, by eittiiig » o dMur, oot gohig 
to bod «l oil, ondto heep hie hood, whioh hod heea shoved Ibr 
the purpose, unrenutluigly moistened with a cold lotion (a so- 
lution of muriate of ammonia, in vinc 2:ar and water). I put 
Uoiopoii thb plan (rom the ideo that the bMdki sot leedU^ 
fodaoetit hm the head, hi the tortnotis and complex ciretH 
latiottof the brahi, hi the horioonilal poeftiOb; aad, fidly, tbe 
veins of the brain had become weakened, from the long state 
of distention in whicb they had existed ; they had not, there- 
fere, sufficieiit power to piepel theur contents against grarity, 
wfailo the body was m the neambent position, which, at the 
same time, favoured the transmission of the blood to the head by 
the arteries ; thus there was a supply, without a corresponding 
discharge. The erect position focilitated the letnm of blood him 
the head,, wlule k assisted to impede its progress dii&er, and 
the coldness of the lotion gave a contractile power to the veins, 
diminished their calibre, thus accelerated the transit of the 

ffetandng blood, and prevented the accumalation and the con* 
seywintpaln. 

■ 

The happy practical eSeci fully confirmed the soundness of 



Digitized by 



Dr. Yeulb on an Affection of the Brain. 11 
ikm ^Mitt m i^ From tfce um vUob iMm ^km rmj wpeedAj 

produced, Mr. J. very readily submUted to a perseverance in 
U, and £or ^ne vahoie week he never owseiay in u hrriinital 

about the room for relief. At the end of the week he was so 
much better that tlie plan was gradually omitted ; and the be&i 
•ymptaiw cf amendmenl w«i» 

wmMjt amlMif wAmt pan, I in sill aumi of Am «■> 

crflctBt rffacto of Ifao appHoiiliMfcirf ooM » HwH MiBiiii itate of 

the brain, which in children and others so often ends in eHiisiuii 
of fluid there^ but I do not recoUect to have mol with so long 
pwrtiMiod oadobiliaiiioapom witktttelMMdtOOMMlodp^ 
vUi 99/^ gnMl4oim|PMOBtlB tlio diyoolivo oofOMh in vMdi 
tlie erect pontkm, wHh cold applications, wm so long^rsevered 
in, and with such decided and permanent benefit. The scton 
was not withdrawn till the dth of July, a period of two mootlM 
bsm itB tot iam ti ofL The oaiy inoiikmna UUmw ihio, aaolnlioa 
ofliio oiy o f l am otoof pottMb m »4iMOtio (to ot ii i o H tlio »eciw 

lation of fluid in the brain, for in almost all cases of scviii'e af- 
£ectioiis of tlii« organ, more or less of efi^uaion of fluid takes 
|i*Mo») fd oMwrionil pnnylfoi. nhm m q mmi| . TUo 
Ommm iMMiioi toe ton hii ooMphil ap to loot 7001* wet 
which time I have not heard of him. 



Akt. III. An Account of the Mock Specimem collected 
63f Cai^aim Pahby, during the Norikem Vojfogfr 
of Discovery, performed in the Years 18111 and ISBO* 

^To Editor 0/ Quarterly Journal uf Science ami the Arts.] 

My DijAa SiB, i^e^. ISUi, 182d. 

I iMve gml {iloosm m ttOMoatti^ 
t hovo been deni«d to wiile of the ml( f pecOMM, mUdti -mn 
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Mr. Kmiig on tke Book SpeomiBm 



cdh rt tJ dnring the voyage perfefMd hf Gftptam Ptmy in the 
years 1819-20. It was drawn up from rather slender inate- 
rials, iiiimudiately after the return of the Expediiioii. Although 
I «n fully sensibtoof.Uie littk vaIm of damtftqiy i€niri» mde 
wdir fvdi dnwinM, yet I Iksk tlwit the iiitenart, ^m&^' 
nbW frofli •my the WMjilmt Mnmoaioation eowieo te d wH9i 
those most important investigations, that have bee a and arc 
Still carrying on in the polar seas by that enterprising nayiga* 
I0r« will pted ycwr i^x^ogy at wctll wam^' Ibr Mbnittiiig 
thai t» <h» ndiwi oltfct JowMil of Mi>ac> * 

Wo BN^ ooodudo, from the Mttmo of the rock specimens' 
collected on the former voyae^e for discovering the Noyth-West 
Passage, th^ both the east and west coast of Davis' Strait and 
Bittft'o Bay OM o oio | m a d of ptnoNivo tenialioiit» fci oon* 
ua aiop wMb ottan of o bmnpo looant dota^ wludi fof Iho Hfioalcit 

part belong to several members of Wernei 's trap formation. It 
would appear, however, from the paucity of specimens decidedly 
lOlbraUa to trap rooka onoog those fafoi^ht frinn Boffio'a Boy 
by tefei Expadftion to Hia Aietk Saaa, tet the aaM forma- 
tioB ia laaa pnmdiot on the wa ato t n oooat. WkSle on the wool 
coast of Greenland it exists in ail its different gradations, but 
more particularly in the form of ai^gdaloidal transition trap,^ 
wMi iiNaqr of thoM qiiiiarab.wlUGh oio wfi^^ 
to ily aoeh oa oaleadooy, agote, Jaapor; giooii oardh jre., wo 
tMoa of any of tfieio anbatanooa are aoen among the specimens 
collected by the Expedition in its progress down the western 
coast of Ba&n's Bay, where tha principal rocks are gneiss and 
micaceona quarti-iodtf with aomeamfoiguooa granitic compound, 
in wUch horablando aeama to enter aa a anbordinate ingredient. 

In the latitude of the entrance into Sir John Lancaster's 
Sound, tiie specimens which 1 had an opportunity of seeing, 
begin to indicate tha predominance of older trq^ with other 
ooBMMMnitaittt tranaition rocka. Among tliem tbe more promi* 
nant^ave fHigmenta (many indeed only delaohod firom booldera,) 
of well-defined syenite, with red, and others with greenish-grey 
feldspar, the latter approachuig to compact in it& texture. 
Kgiido<«v whifih ia freqmntfy aoen in Ibia ^fontle, hai in aoiM 
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ipMiMBMi thfr A{^poankBce of btiji^ ttut (Mf tiM cttMCilHMii 

bOTBfeMde roek, with diMamiMiltd garnets ; grtiMlOBe, ap- 
parently primitive, and a greenish grey saadstone more or less 
iiiijicegaated witjx oxide of iron. Tiim are a few other varieties' 
of MinliUmi, niin nf irhinh, mnrn nr lif itiailiwl wilii iiliiiii 
bmni^ &aa all dM cfanMlMa of aocl aiay possibly bilpag ia 
the buni'Scmdstein of Werner ; especially as there are accompa- 
nying specimens of fibious and fletz-gypsum, which formation 
is generally fannd with and raiting upon the second or wuic^ 
aaladi umliinaf nad'ia oftn umlahl Inr ahail InMoftMA 
Of das litt immliwicci vniitl^ af data *liBMaiaflay tbaia is a 
specimen among those collected in the valley of Possession 
Bay, by Mr. Ifiahar. This gentleman, it iaobsarved» fonad 
tjiat Talfay to. obmmI paitiy of faiaaHg biitilMMMMMaBf 
ipBOMaa ^dUm aaok. aauag tiia tepMMa alttiaad'kiitel 
place. The other rocks from that quarter which have iallea 
liiuUr my observation, are chiefly primitive, vir., granite, gneiss, 
and some mica aka% vkh- hornblende and faartaiaolu t!kif 
tshibit wMlttBy WW air iflaailnib&a ia 'tiMaf aiyaifl^pMMilfe alM«> 
laataBt Hia aaironl vanalita of cnarite itfftf fton aadi allMr< 
only in the varying proportion of the usual component j)arts, 
in their grain and colour. Both the gneiss and mica siate 

cflBli^ amall iml>addad garaata, and to 4ha iattar of tkmm m^. 

auHaaa of noble garnet, iatetiaiaad with • a yellowish white 
substance, which seems to be compact feldspar. Another 
Vom ^"BiflfliM'rn fiffly wluch deserves to be noticed, is - 
a WMty aC fibraaa lioMitaa, not iaWMir ia hmttim^ wiiMi 
poliihadft to tha aaliit apav of Gam^biriaad* / 

Compared with these rock specimens from the western coast 
of Baihii's Bay, those gathered on the coasts wliere Ca])tain 
Parry 'a di^coveriaa romawMod, seem to iadiaate a considerabia. 

diffsianoaiathavc^paativaflMogMte^ of thoaa trafita. 
Th^ Borth eaaat of Baffow'i Stvait«,aa ftr.wattwtid ^as tha 

Polar Sea, and part of tlie eastern coast of Prince Regent's 
Ii4^ a|)pa$^ aabi^^ .a .character bekiiging to those, more. 
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MBBBl faftiwi wiMoil are k«wni to proottd fioii |nM- 

higU nortliern latitud'js. Among them a variety of limestone 
mmmt to prevail, which is very like the Al{Mae or mountain 

donee of the Mone spedM of Tmtifiti1a» wIMi m ch aw 

terisiic of that rock in various alpine tracts in Europe. A 
gn^isb-brown fetid vahely of limestone, froia the north side of 
Bomv't atnilp boMi fMt ihwiIiIiibciii to tho — imlain Imm* 
•IM oakiMMM ift Miydbimt it ooalriift ptila ol Mai* 

lines, wkkh are, howeTer, too imperfect to be dotonnitted. 

The chert, or hornstone, of which likewise bpecimens were 
immi ia those parts, iaay» pashapa, occur as subordinate beds 

Biff ia • 6ifMit oC^nUie gfasritaiDBflMi paasiDg aaaa* 

pact. 

• Not less ittdicattve of the formation to which the aboYa« 
mmkui yamiiii liiialoaii .haloay ia m taAawmmm awa, 
adbwh,rit wrid aaaa» iiioroda in varipwa ywla of lha aaaifa 

coast of Barrow's Slraitt on 1km aa s l a m .ewt of Piiaia RegeaA'i 
Inlet, and which also occurs on the south coast of North Georgia. 
This lissestone^ wkksb bears some resemblance to that of Gotli* 
lattdt aa «liiBli faita oC thd aasM ci £Mfin aaafewd^iaiait 
■■ffiniiliy dialiMt liM»a Una^ and att «*ia vmMm I aai 
acquainted with, to deserve being briefly noticed in this place. 
* It is of a yellowish-while colour, and, in most hand specimens, 

aahifcita a maifoggi coaf80»g in BM lnr a to <a toan i $ it ia fiiable, aod 
tba fraiaa art Indnhiinmalaiy aafdnv hum «t Um M$ki^^ 
aad soaMtioiea iatafmixed iritli^ or oanaatad- by, oaloat%aas 
matter of a deeper yellow. Reduced to powder, it emits a 
yellow phosphorescent light when stiawad on a heated iron. 
Tiia aatoawrms tpcfc, im aoaaa ■iUBwasM Aaaa Prittoo Aagaaif s 
Iriafc, aboanda aritk paita of the jointad ataai and amgle joiata 
of a zoophyte belonging to the natural order of Encrini ; other 
specimens appear to be entirely without these bodies : but on 
saiyrtiinf tha dtffaaMi ratMia- of aggtafatiaft to » ckaar 
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examinatkm, it will be found thai tliose which contain iio re- 
mams maoifesUy belonging to the just meatioiied organiaed 
iMiii Ikodies, are, neverthdMi, tntiMly coMpmi liHir 

ftttdily Im vmIAmi Iht a ^Mbls ^nttitty 0# cmrmk granular 

limestone, did not a comparison of a series of spocimens prOTa 
that appearance to be produced by the ^*t*"nft €QBBiiiiintion 

BCalMvage pwailiaiaatiie piiwiilia 



The joints of the stem and branches of the zoophyte which 
a||Kara to have thua largely contributed to the formatioii of this 
■MM^ m smmUj ^Madaoil; thaiv tUcksM ia ia ImwhA 
iiilfofrilktiMaltecalriMcr vlMitlMyte Hmm 

aear the body being the largest and thinnest. Cylindrical 
portions of the stem, formed by theas thtaoac vartebctt, exhifail 

th« fines of separatioB of which are seen to traverse the cavities 
in a honzoaial direction. They are the sockets of articulatioo, 
ia whith the branchaa of tha stem were iMartuil. Tha Mia 




distinct organic remains. There is little doubt that this zoo- 
phyta is reiated to some of those encrinites of which f^urts of 
cmI hsMidMa ao fta^pMstfy aaaw Ihia 

af tSw screw stones (Bpitoahnn, L») owa llMir attghi ta Aa 

decomposition of the stems of species belonging to this genus. 

of a genus of zoophytes, pacuhar to the 
m toad hy ^>t^aim Fmof^ ia MIm 
ftigwtf^ laiil, at Ifca4bal<l m Ugh haL lliaate OalaidU 

pora, which appears to be quite distinct from the common 
^laki caral of Gothlaady and other countries. Lamarck has 
tm apecita of thia fam» MMaly, the conunon one, whiehis 
tnOmi WKMgAy) eiM bf \m C. ttOMmimi and 
wlirii ha dislii^paishas by the aaw of CL airi iiai ig ^ though it 



» 
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jippoira from his reierence to a tigurc in the AmotnitQits Acadt* 
mimf tlMl hm iB ipnkag of Tvbivoiu m pmi it ^MA m 
wot 9l oqii§|MMv 0^ ttid €Mi mdMdnMMiy boMMi^kNEiidl m hB 

longing to the same natural order with Catenipora. We may, 
therefore, look upon this arcUc species as an uudeacubed and 
Mt nu jm o m one. I eali it 

CATnrmiiA FmrU: tabulif mmimadk, nmtptmmu, «ol^ 
Itelit in Uufaw li— i<M ^mm wkev sete ooaliMf tsMoram 

oridciis ovatis sa-pe conriiientibLis : disscpimeutis coafertissimis. 

The space between the laminse is filled up by a yellowish cal- 
««i«bt0 MIS ( th« IbIms llMmMim 

«f teO| taMMlllf dmad wA nimale cryrtili «f tiM mm 

Very Utile can be inferred from the specimens of primitive 
rocks, gathered both ia Frince Regent's iakt and Barrow's 
flmiis tiwy Ab j—i»p«t,iMgaNniitoa loiiad fiwmi 
•ai .mriit uM i ii <if granit, niea sltto, wnd qwts vock. 

There are, nevertheless ) some among them, csspecially among 
those from the iiri»t-meuiioned tract, which dis^tmctly indicate 
poifBtlMFe trap formation, such as granukr aad slate hornblende 
mi^ ^ogMk* ynik mmnl vwmIM. of atmtet and Mite 

ingredients; some of them enclosing massive and indistinctly 
crystallised epidotejot cither a yellowish or grass-green colour. 
Aung.- (Mia spaclMasi' iasmd at Port Bowen, on the ■oMrts 

Milof PriMlUiM^tLiK.wi9l>» atoikdpiM 
«if *inm, ooBposedof flesbHfvd felspar, greyIs]»»wlMla qMli, 

and a substance which is distinct IVom epidote, though it migliL 

easily be mistaken Ibr it. According to an analysis^ witli wldcb 

i iMtt bM'UmraMd by J. O. Ch ii dfini Biq., k k roiipoiid of 

■aiiem afaimMl»M5» soda €.84, Mm 4^oKidi«r im 

4.0, magnesia 0.67, oxide of manganese 0.16 loss 1.14. ItB 

speciiic gravity Mr. Children found to be 2.67. Before the 

Idiin it mrlH Intm a suUscwbifet enamel. lu colour is a 

diHf yvUoMkgMs, pMiiig IM Im^ It i» acmtcM 

by thaiknife ; stmak wliHe. Fnwtm mm, diU, opfMck* 

ing to resinous ; hei-e and there with small plaae^ of cleavage, 
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>^bich *re shining, and even splendent. It is rather easily fran- 
gible; the fra^meuts are indeterminately aDguIar, aad translu- 
* ooit at tbe «df^ substance, which I suppoM ^nmtiMm 
a^etinei^tpccm MMMig the aUkaAM of iodlM» appam to bo 
aae of dioae nbadi aiiter tbe compoatioii of dio roek orilid 
Gabbro by Mr. Von Buch. 

M jpirobably c<»inect£d with this forfidatioa «a aiaj consider 
Ibo iMgaflticuoMlDne, of wbioh frnmnipBuimiin who gallmoi 
imlat 45', loii{r.90'' waati it la of o wjr fioo gioio, aadi 
OC6QT8 also dissemiaattd in, and alternating with, grauular 
quartz, exhibiting white and grey stripes. Some spedmeiia also 
of jnqpoy imilooe mixed with pattieUa of <|ooilit vtfo fanA 
qotbe.eaptcmooast of Prioee Regiotfaliilot NoriatlMpf** 
MBCO of uon lost obMrfObb in speciMoa fsfciohle to imio 
recent formations of trap from the same quarter, such as vaiious 
kinds of day ironstone, and feiruginous sandstone. Of the 
latter of 4bese a gv6aiNtb>gf03r wii^ appeam lo bo of ptiti* 
onlari J fteqocot oocniraace ia thoM pofta ; if ma aio aUoinJ 
to jad^ from the many, especially tabular, fragments brought 
from thence, wliicli arc all, more or less, impregnated with browu 
hydrous oxide of ixoii»soine being so complateiy penetrated by 
ittfaottbey may be oontidand aa toknUj liob om of thio 

As it is sufficiently ditricult lo judge of the relative antiquity 
of depositions of sandstone, when observed tii«i^ it would, of 
eo«no» be aUogetber tmavaiUBg to indalgo id coq}aot«in ra^ 
SBOBtinff tilo IbfOMUtloaa to wbiflii tba fiMnMla and loUad aleoea 
may ba<re belonged, which were picked ftp in ▼aHoat parte of 
the north coast of Barrow's Strait, aod Prince Regent's Inlet. 
Tbe most abundant among them is a red sandstone* ^nd a va» 
negated oaa wiib brownieb-rad ttripea, TboM wittiea an 
wmem to peat into ooo anotber : tbey am oonpoaad of amoll 
^aios, united by a quarLzy cement, and frequently confluent, so 
aa to form a nearly compact, hornstone-like mass, similar to the 
▼aiiety of hard aaaditooe from ^gypt» whkb baa baaa ofite 
empkiyed in tbat conotry for pupoieB of stataary and arehitac- 
tnre. ..-In eartofoml chatacteri it agioes exactly with ana of tbe 

Vol XV. C 
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oldest formatHNM of flsti MmdlflOMf 6ttfil*M iidMif n 9$^ 

Wcmer ; and the slaty grey sandstone, ot which specinii^ns 
Were found, may possibly be liie smtdwlem-'sckiefu' of the same 
ftt»iogitl,%>ttch b Mid to bt • gHnmrtBriHw e oy OBwH w* of 

There is nothine;' particularly remarkable in the specimens 
horn dyftm Martin's Island : they are few in number, consisting 
ft two «f pmH/^t both with hnifi^nd fieUtapar^ ntdl 

ikmrn^^nSmd tinMsiie pMriog into eMpact, ttid a fetntgi a wii 
sandstone, toother wMi «mli fragiiwilti<$f iint l^te; ' 

The rock specimens from Melville Island, though Uttle can 
be Mtd respecting the relative situation of «064ol them (they 
bttoK ffciiiy NUed pleoett or €Miml llrignnii,} y^ 
uMwH"^' 1km Iho olhM< end oome of fhem ore by no 

means uninteresting. There are two or three varieties of gra- 
nite, gneiss, and syenite ; the latter (from Winter Harbour, and 
north ahofo of tho itloadt) of « N|cr gfoln ond wMi tOd 
Mdipori oonltbw M0b gim opidote* and it liko dmt 
wiiob MMfO* i» ocfeial parts of the irioBd of Skfrney^. In 
another variety from Winter Harbour, which contains some dis- 
■C>minaic4 koii pyrites, the hornblende appears in a more com- 
pttol alafo^ and in the ahopo of irregnhilr voma and thieada. 
Anadwwiatyfiroai thoaaneplaeoia nrthor loniaifcaiblo -flon 
it# exhibiting here and there smalt cavities, drused by minute 
quartz crystals, and coated by scaly red ironstone. In another 
■ p ec a m en y small grains of iroostone, attracted by the magaoty 
vaao OBonyand, apoa onnhiatioai, Ibvndtobe titaolARnHi. tile 
Ibw p ai e o a of hornblende mk Ikoiii tldi Mand, aeem to be de- 
tached from boulders found in Winter Harbour ; among them 
is also a specimen of a slaty compound of hombieadet mica* 
and red feldapar. 

> fhe ipiMidtiil' fbtamtton of dm jaland a 
eandmanay vMb Ae aabofdinaie one of coal and ironstone. 
The structtire of the cliffs along a considerable extent of the 
aofdrnw ihoca of Barrow's Strait, exhibiting, beside horizontal 

• a«eHrdef«4fttinefltinPimrsJlMiiii#i^Jmi^9^M 
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ItratificatioTi, numerous buttress-like projections and mural pre* 
ts^ces, is not of uncommon occuir«Bce in tke lonn»toi» of dw 
tmnBllMm and older flats lime ilmies Irat itill bmko ■trfkfiif !■ 
mpMl it dw appeartnoe of iIm nadaloM fcnairiiimi 
CispcciaUy those of more ancient date. Having undergone a 
peculiar disintegration wliich acts m a direction nearly perpta* 
dkwiar to the horiaontal gtratiicatkm, tbfly eadybit tho riyin— 
Htfoai cif MBMod linmy bvttniiMt pOtaity aad wt^Ska wmka 
OMidfa^tfMilMidofaMik Tldaatfyetnm^aoitifldhigiy wprtM 

ed in the sandstone formation of Bohemia, Saxony, and othef 
parti of QoiiQa&y, at the Cape of Good Jiopey and particuladf 
Ml MWiafl m w a t aiiiq in Uwta of Gbim^ wpfkmm \mthmm 
tBrialieaf titaaadatflMnl mm parfti of mil ol MiMlli 

Island, especially at Cape DundaB, the weitemntoit point to 
which the iavestigatiou of Captain Parry exteoded, and tlie 
general features of n^kb buro bMA m sMf fiwriiwA bjf hm 
mhi$JommL 

m§ sandatone ta oompoied of very fine, flat, coa fla tat 
grains, with here and there the appearance of minute silvery 
acal^wiuchy when more or ks« aggr^te, conuoiuiicate to tha 
MgaaiMdhoilf maoaooa tppeaiAaoi* It miwa bodi of a 
aajfiia gwyiih*wldlB o jla ai » aad aMtoor k at aiaih e d throagb ■ 
oat by smaU brown ochry spota, wbkAi s ota at iw^ mm oonftient 
into large pat^.hes. It generally separates into tabular pieces, 
4Mid ia aomedmet imated ou the rifts wiA dMapktes of vbito 
aaitaMilaaf litto. Soaio el ilt vaiiatfaa aia aai nallktt gvaa* 
H a che akla It eoatalDf eeodadary.tbiidle. Of the spedniai 

which I had an opportunity of examining, two bore the iropres* 
aioDs of a Trilobite, but too iadistiiict to admit of beieg delec* 
med widi fiafliiifm V ' 
Jb aaoflMr wiaty of sa»litoiM> of a giey Bo]e«» Ibaad.ia 

the oe^hbourhood of Table-bill, I obeenred s o me dl A^shaped. 
bodies of about half an inch in diameter, exhibiting concentric 

raya.proceadipg from the cento, whicb 

* I have since determined it to belong to Brongnart's genus of Asapitus 
lately published ; but whether or not it be one of the species described by 
Mm aad Wakleobaif, cannot be ascertained from the specimen alluded to. 

C 2 
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is in tlic form of a small knob: they are, no doubt, troclii or 
joints of tljc stem of an Enccinus; but this is ail that can be> 
taidof tbam. • 

. Tbatipo tpecimcm of itnd stone cotttaiiiiii^ tlM ab of t - u M te* 
tioned lacondarf fostilt, ni^e pretty similar in appearanfie to 

those others brought from Melville Island, which abound with 
the vegatable remains characteristic of the coal sandsfone* 
Tbew M te the moat ptrt merely impveiaioiis tnd filmy car* 
boiMoeptfa rtmoanta of laanres (or fironda with orate^bneeoUto 
leaflets,) and stems, whicli by their regularly placed oval marks, 
indicate that the prototypes belonged to the arborescent ferns 
which we obitnre in audi great abundance in the coal aand- 
atone of more southern latitttdea ; a proof tbait the inhoapiOdbl* 
h yparibatem legkm where tbey oecar, at one time displayed tfce 
noble scene of a luxuriant and stately ve^ctniMn. There is 
also among the specimens of sandstone fiom the same place, 
4me bearing the impreaaion of a tbin» longitudlnaiiy^Maied 
stem, not ndli&e tliat of aome reed. 

The coal itself is of a more or less slaty-slructure, and ap» 
preaches, m some specimens, to the nature of brown coal ; its 
oolonr ia of a brownish black : it is easily ekft, and the planea 
of acparation, wliicli are without lustre, eihibit brn and Aeiw 
blade ahining spota» and Itnea apparently of a bitw afaio aa 
nature. It emits no unpleasant snic]! when burning-, and leaves 
copious L^reyish-white ashes, llus coal is not the same with 
timt of Disco island, which oontaiaa amber ; k difibiv ftom 
it bodiia colour and stmcturs. Theite ia « piei» of Ane piieb 
eoal or jet'among thfe objects jAcktd up in the neighbourhood of 
CJape Hearne. 

Part of the specimens of ar^allaceous and bnmn ironstone^ 
iBiund in MelriUe Island, evidently belong to the saae^lbinatibn 
•s^ sandstone so abandant in these parts, and aie aitlee cObo 

comitantsof the conl. They consist cliieily of rounded pieces, 
and likewise of geodes ; the former appear also to exist here in 
the shape of a conglomerate. Some specimens from Table*hill 
tnd its neighbourhood, as also from Liddon's Gulf, are marked 
with th9 impresstODS of bivalTes', particularly of a small, flat. 
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mlB enndlbrm species of mytiiut. Om of tite fragOMlt of 
eoMiMbei brown won^tiine exUbtts a gloMj snrfcce aod finiotev^ 
approaching to fibrovu. 

There are also topcciaiens ot sandiione which exhibil a Usui- 
siuon iuto a kind of brown iroastone : in this state it it gcna- 
lattf aa«n M tobnlar pieoaa, similar to thai which in some partt 
of Norway, S^c, is depowted in beds of a few inches' Ihickneu 
in sandstone, into which it passes. 

in the same manner the hydrous oxyde of iron is seen to pe- 
nenatft day which here and tiiere sUgfatly effenresces with acidti 
and Is therefore a fermginotts marl. 

There are a few varieties of slatc-clay, such as mijrht be ex- 
pected to occur with coal and sandstone toroianons : ihey are 
^ery soft, of ash-grey, and greenish-grey colonr, and were foand 
overlaid by sandstone at the bottom, of ravines. 

The l im estone from MdviUe Island, espedally that from 
Table-hill, bears the character belonging to that of the oldest 
£etz or transition formation. The secondary fossils which it 
contatai nxt cbiefiy'biralre.iiheUs and corallines- None of ihise, 
> howc p cr » aie perfect enough to admit* of the determination of 
the genera to which they respectively belong, except a small 
species of Terebratuia of that division winch comprehends the 
Petuncaki of earlier writers on petrifactions, and a species of 
FaToaatea, which does not appear to dider from Qothkmdim. 

There are a few specimens tmong those Irom 'Winter Harbcftnr 
and Table-hill, which appear to besjjt.dk the presence of flei^ 
tsap-rocks in Melville Island ; but being found as rolled stones, 
thsy donot allow any judgment being formed of the fclation in 
which they stand to the other formations. I have seen irom 
those parts a few small fragments of calcedony, with opaque 
stripes like the onyx from Iceland and Fcrroe ; frapjments of red 
jasper, and of a jaspery breccia; a piece of a compact horn- 
slioa^like mass of greenish colour mixed with reddish, and 
small rolled pieces of basalt There is also among |h^m a spe- 
cimen of vvood-horiisionc ol greyish-brown colour, WiCh Concen- 
tric yeliowishrwhite ruigs. Nor should I omit mtauumn^ a 
aindlaf spedman of wood stone from Byam Martin's Island, 
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nitliMiiieradB cloM omkeentiic liaft, tiw tmw9 ^wUek indi* 
Cite> Ht being a fragme&t of Ae t tern of a pottiM diodylt* 

donous tree. It is susceptible of taking a beautiful polish. 

I remain, my dear Sir, with great regard, 

Verj iinomljyoiifiy 

Chabus Koiit0* 



AftT. ly. bnthe. Influence of Local AftraoHon upon the 

Magnetic Needle, by Mr. John MacKbill. 

[laaMtertoflieaditer^ 

[Mr. Macneill hai dUigiiigly forwarded us a map of the district alluded t6 
in the following comnmiMltioD, bat as the mbjfct is sufficiently iutelli- 
SiU0witlioiitit,if9teTa aottlMwight it wotMiiy to defagr tha pabUoa*- 

Mount Pleasant, January 18291 
Iir the pfogresa of a trigonometrical survey, in wkioh I am 
noir aogagedy of tiie Coimty LoiEth m Iv^^ 
c»l>Mi«d instanoes of a lood attraotiofi, by whidi fta magnNic 

needle is considerably a iTec ted ; the most remarkable instance 
of this I observed in the begiaoing of this monthi oa the Soi^h 
•ida of the xange of moaataiiui wfaidi rms ftom Kavij' 
Carlingford, and not more tiian two mika nortfi of JkmMki 
thia range is here broken into deep glens, bordered by conical 
and detached hills. One of these, which appears especially 
to cause a deviation ia the needle, is not of so oonaidicv 
able an elevifttloa aa many ci its neig^diouM^ bat liiea coaU 
eally on l&e aida of the principal range : ita aufftaa ia toofcy 
and tinevep, with very litde ftaeslone towards the south and 
south-west ; I have sent you a small specimen of the stone of 
whidi it appears to be composed, and which affects the m ag- 
natic iiaedla .veiy poweifuUy; the principal -obiact i had la 
view In obrnvfaig the deviation of iS» needle in tia dtftiaal 
parts of this county, was to exhibit on my map such districts 
as could not be surveyed by the needle, for X am sorry to say, 
fhat the old and impMfeol iaslnunent the drcnmfereBtef, atitt 
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Local JMrmeim tywn ^ MwgmH^ Hmdfe. 9 
OBwiimoi to Im hf knd wmmfm%t viili wjiew «M9p» 

4mde8^ flMil'ttny mTty made by 1^ oeedle ip tvoii ft distnct «s 

the one in queslion must be incorrect, I conceived it u ould not 
be uoaccepUbie U> many to imve sucU informatioa mseit^d w 
meowilyMp. FimaiMtAof tndMmaiMM of ik^My I 
%Bmuk^^uMak of tte needUo Im tin tm noridiia to W 

28^ 9' 41* at the point C towards the west; at tlic point a 
distance ot 45 perches from the former, it was 29° 2', and at 

6, distant 38 perches from the last, it was 29° 40" ; at tho poni 

7, ft dirtaftce of 20 perefaas, ii Ml 4' ; at tlM jpoiBl 6^ 
teaoe of \6 povches, k waa 31^ 40'; at Ao potot 5, a dlrtanoe 
of 28 perches, it was 32° 45' ; at 4, it was 31° 37', the distance 
41 perches ; at 3, it was 30° T, the distance 20 perches ; at 2, U 
was 29° 7% the diataace 29 pefdioa ; and at «bo point I, it was 

Wi at which it hat again boeomo ?eiy aearly thotrao 
ftDiioal''Tanation of 0ie year : the Ibes D, 1,3, 3, Ac, are the 
magnetic inendian, and the red lines shew the deviation of the 
noodle at those points. I haro taken the liberty of forwarding 
yon tha abovo triffiag femarks, whioh perhaps you may think 
wortliy of some notice in your yaloable and naefal pablicfttloa. 

I have the honour to be, Sir, 

With respect, your obedient servant, 

JOBH MaCBEILL. 



Aat. V. LAMi^acK*a Genera oj tSJ^eUs^ 
(Oominad tea VsL XIV* p»ll|^) 
^ Family. 
Kai ADA *. (4 Oonora*) 
Fveah water ahells. Hinge soroetiinea with an irregular^ 
simple, or divided cardinal tooth, and a longitudinal tooth ex- 
tending under the corselet ; sometimes no tooth, or is furnished, 
ihnafh ita whdlo length with inegnlar, gi^niar tuberdea. 
Maae^ar impmsion posterior, oomponnd. Beakt ^mftkatOt 
often eroded. 

■ 

* Mfm wyiapas* 
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. The Naiada are wcU diftiagiiished from tbe ingik prater ' 
oMdw by thaw luiige» and Uie tnii^ The iImU 

if htiBt re^lar, equivalve, mequilnlera], always tfMMvenw; iIm 
epidermis is greenish, incliiiin2: to brown, and is always wantin*^ 
•t the beak. The muscular impressioos ace lateral, and quite 
■cprntai that of tiM poaterior sidA ia composed of two oc thM 
diithMrtor Qiieq«ftl unpraMiona, which dWafuiibM IhflnitalL 
the o^ier biaiiiacalir eondbifenu 

The animal has no projecting syphon or tube ; its toot is 
lamellar, transversely elongated, and rounded, which it pro- 
tnuiet beyond the vahrei, and uies for locomotion. It geneiaUy 
lemaios partly bwied in the mud, with the beaks ioifflened. * 

1. Unio*. 

Shell transverse, equivalve, incquilaLcral, free ; beaks decor- 
^icate^ alfloiost eroded. Muscular impreasioa posl^ripr, com- 
pound. Hinge with two teeth on each valve; one, caidinal, 
■hort* inegjolar, aimple, or bifid, auhatriated ; the other elon- 
gated, compressed, lateral, channelled, extending under the 
corselet, fur a considerable space along the lower margit^ on ih^t 
side. Ligament external. 

lannsBtts confounded the Unio with the Mya, although the 
latter is a sea shell, and very different in form, hinge, position 
of the ligament, and the aiiinial v/lnch inliabits it. 

The Unio is eminently distinguished from the Anodonta, 
Xwhich it resembles externally,) by its hipge. Each valve has 
a riiort cardinal tooth, that on the left valve ^erally simple, 
^at on the right divided into two lobes, besides a lateral tooth, 
as desci ibed above. The two tctth of each valve articulate toge- 
ther when the valves are shut. The shell of the Unio is formed 
inrgeneral, of a* very brilliant mother^ofTiiearl ; externally, it is 
covered with a* greenish or brown epidermis, except on the 
l)eaks, which are decorticate, and more or less carious. Lastly, 
the lanuna of the margin of the shell, above the lateral tooth, 
JiAs a truncation or sinus, which seems to jreoeive a portioQ of 

• A pearl < idled an Ubimb, ifo» iMMf, beoanae m two, IbuDd in the umf 
flieU, ar^ alike. 
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li^Mtti. The UaioM'live InvM id tiie mnd^ m rivM» 
«vUk tfM bedv dvwBWiidiv aad may of [M^^ 

pearls. Several are siigfatly gujpuig". 
This genus is subdivided into (1) shells with the cardinal toolk 
4liQtU tbkk, Bot crested, (#» ate) aad MtatMiledt dOspcciea; 

CMfetd^ — 18 tpaciMk 

Type. £/fuo «i]»tiato*. (My a margaritifera ? Xmji,) 

Shell ovate-oblong, compressed, tinuouB, on the upper part 
thick ; nates rather prominent ; cardinal tooth thick, lobed, 
striated. Rivers of ihe European QnUmetU. In all 48.tpeciet* 
PI. I. Fig. 69. 

2. Hyriaf. 

Shell equivalve, obliquely triangular, auricuiated ; base trun- 
cated and straight. Hinge with two low teeth ; ooOf posterior 
or caxdmal, divided into numeroat diverging parts, of which 
the interior. are the smallest; the other, anterior or lalerm., 

very long, aud lamellar. Ligament exteiiial, linear. Tlie 
Hyria is distinguished from the Unio, by its general form, and by 
the ordinal toothy particularly that on the right valve» which it 
«tiTided into nnmerotts. lamellar folds, the innermost very small, 
and lias 6ie appearance of a bnndle of very unequal, diverging 
larniii-e. This compound tooth is rather depressed than pro- 
minent, and always inclines towards the posterior side of the 
ibeU, instead of rising pexpendienlarly to the plane of Che valve« 

Type. Hyria aimeidariit' (M ya Syrmatophora f OfiMf.) 

Shell with umbones and nates sniootli ; ears large, produced 
to a point, subacute. Brazil ? 2 species. PI. I. Fig. 70. 

3. AnodontftV 

Shell equivalvj^ inequilateral, transverse. Hinge linear, 
^without teeth. Base of the shell terminated by a smooth oar* 

t TfMi, a lm uy€ §wA s ll ad ls g, we. lappoie, to the Ibna of the esfdteal 

awth. 

X Allied to Oie eotah. 

^ Aitl^, fim «y and «livr, SiM*, havisf BO tooth. 
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wistf. Two dilliM WQicahir inpmitaM, Uiteral^ 

liganeiit linear, extenmi, itt totmr «xln»ty iamled in dm 

sinus of the cardinal lamina. * * 

The anodontffi, whkh rinnwni confouoded with the Mjtiiit 
•I* ftoili wnttf jlaHirlMMHf My waA ef a Infgft 

MB* Tliey greatly reaemUa the Ihdonity bol Imve ncillMt 

cardinal nor lateral tooth, the hinge presenting: merely a smooth 
interior margin, or lamina, situated immediately below the 
nymphee, and lenninated anteriorly by a truncation or sinuK. 
The ^hell it naoveoae^ and coTere^ eiternallj mth n thin, 
gveeniabt ialie epidermii ; beaks deoorticatei oblique, partly 
inclining to the posterior margin. The animal lias two short 
tubular apertures, formed by tlie posterior extremity of the 
mantle, and famiahed with little lentacalar threads. It has 
no byssas; It has a veiylarge^ almost ronnd, compressed muscu- 
lar foot, which h uses for locomotion. It is hermaphrodite, and 
seems to be viviparous, for the ova pass between the branchiae, 
where the young are found with their shell perfectly formed. 

The species are subdivided into(l) shells without any distinct 
angle at the posterior extremity of the cardinal line, 10 species ; 
aQd(2) those which are distinctly angular at that part, 5 species. 

Type. Anodomta Oyv^nm^. (Mytilos cygnm, lam,} 
Shdl ovate, biMe, posteriorly dilated, rounded ; with m- 
eqnal transTsrse furrows ; nates obtuse. Lakes, j-c qf Europe, 
In all 15 sjpecies. PI I* Fig. 71. 

0 9 

4. Iridinaf. . , 

fibeUetpuvUvOyinequilalmlitittiiBvem beaks small, sligfat* 
ly curved, Idmost straight. Muscular impressions as in the 

Anodonta. Hinge long, linear, attenuated towards the middle, 
. tuheccular through its whole extent, almost crenate ; tobetdes 
uiequal, frequent ligament external, marginal. 
The principal difference betweai Ae Anodonta and Iridina, 

consists in the tuberculated hinge of the latter, in other ra* 

* ¥itmm^t^mm^ t Aua M», a nMiw. 
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pearly, reddish, e&p&Mfy iitamillj, and indetcent 

One species. Iridma exotiea*. 

Shell UiniYmely ohloqg> Iwigkwdimiiiy stmited; sirifi vciy 
isBoKto ; ktofsl edges loeaded ; heeks slightly projecUog eboM 
iAm hioge. itwov <if iTol CSmaim PL I. Fig. 72. 

lOtb. Fanuly. 
QuAMACSA* (3 Qenenu) 

Shell inequivalve, irreg«lar, fixed. Hinge with one ihitk 
tooth, or ooae at aiL Two separate, lateial> muBcular tmpres* 
■ions. 

Hm Ucamtufc or th* shells balongfaf ^ taiQf isexleii» 
asl, end soHfceHisnes smik irregiilarly towards dw nUrior ; with 

respect to tlic hinp^e, they have some analoffy to the tridacnca; 
Aief He often lameiiar and spmons, their beaks always irregii^ 
kr, seieotiiwe Ivge Bad ooalDvted. The ninal hee ei^ 
dMrt, fBsvaited sypheos. The shsUs ere etudied to rocks, 

corals, and often to each other. 

ft 

1. Bicerasf. 

Shil^.ioiieivohM^ edhmgs fasehs cmmmI, leiy hvys* d»* 

verging, iriegttlarly spiral. One veij kfge* iihidi^ oeoom^ 
subauiicuiar, prominent tooth, in the largest vah«* Two mua* 
cular impressions. 
The diceraa etaieiihtt resenblee the isocesdia in external 

• JMi. WeJhesf gim lhi«lttierifesliSl.JL«Mlii%as.feilat AiL«lr 
spsdwtesdbsdornsvsdbf LuBSNk. .MtkBmndctiCkmn^ Btmit 
«i FcmS dUb,) has a bseotlAd igm of SMiito s 
Mr. Swaiam^iPMg, Mt^, lxl.IlS^)to teeribsd thiMspscks, 
«aMi;,Z«iM«eie»aadJ.0Sflak OarigaielstakmiMBttsslsglepcttM 
adfe^Ja <h> ■ridaM i isiiMa»wliidtlliw fl wa i a s < B tM sl if iwlisW y hd ss p 
Is the huit speoiflSt If ptopsriy to elthtr sf them. It was certainly a mis* 
take^as he observss, to call it J. txdktu Mr* SwaiMoe dsicdbss tka 
IsMis^ as ftllews. "Shell SMOslii^ tmnsfwssly ofal; wrt a i e s ptm^ 
■sat aad aeaily Medial.'' 

tnoailkf aadai|«C|Si8Diiyh|g with two horsed 
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fctnMylMit tl It more nearly allied to the cfiftina, in ^rbldi gcnoi 

Bnijj^'uiere has included iL. It differs from LUem, however, by 
its hing^ and the singular foriu ol the beaks. 

Only one species* J>ictfa$ arieiimm^ (Chama bicorms. 
Bmg,) • 

Fossil, from Mont Sai^ve. France, PI. I. Fig. 73. 

2. Chamat. 

flbell iRegiil«r« mequifalve, fixed; beaks curved, imeqnal. 
Hinge with only one thick, obUqne; snbcrenate tooth, fitt^ 
into a pit on 4lie opposite- Yaive. Two dkttmt, lateral, nmscu* 

lar impressions, Lisramcnt external, depressed. 

In the genus cbama Linueaus has included very dissimilar 
sfanllf, molting ragilar and eqatvalve shells with those that are 
irregtiler asd inequivalve, «ad fine ihells w&k fined. Brnguien 
reformed this genus, which now consists of irregular, coarse, 
rough, scaiy or spinous shells, with very unequal valves, and 
only QM thick, oblique, transvsne, callous tooth, usually cieaate 
or ftmowed. The beaks •» cnrved.inwncdsi nnd only one of 
them projects at the base of the aheU. 

The cliaiiKL^ usually live in shallow salt water ; they are 
always found attached to rocks, or corals, by the larger valve, 
or adhering together in wibos groups: except .the scaly or 
kneUnr species, they are seldoni Iwilliandy colonied. This 
genus is snbdiTided into (I) shells, whose beaks turn from left 
to right, 10 species; and (2) those from right to left, 7 species. 
Type. Chama lazarus, fldom. Linn,) 

Shell imbricate ; lamellfle dilated, wavy>plicate> sublobate, 
ebeoletely i^riated* AwBnm Oom* In all, 17 leoait ipe- 

a 

cies, and 8 fossil. PI. L Fig. 74. 

3. Bflierial • 

Shell irregidary inequivalvet adhering ; beaks short, Mwk, as 

* 

t CliBiM,fiM latin BSSM of a spedss of shell fish, ssid to be deiifed 
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tt^reie, in tlie htm ct ihe'ynitfmn Hiag^ widMMrt teeth, wavy, 

subsmuous, unequal. Two distant, lateral, ohlont^ muscalar 
iBJ press ioii&. ligameat ^^^tfrnal^ tortuous, partly jpwftratiiig 
the ilielL 

Tile eUieritt m T«ry im abelb, tnd llctfa kiio«% hmm§ 

attached to rocks at a eoMderable depth in tbc sea. They 
might be mistaken for ostrese, from ilieir irregular form, but 
they are allied to the chamoQ by their separate, lateral, bi« 
nmseiilw mfvtmaoMf wbA indked am only diit mg i iithc d Uroiii 
them^iyy hmviof^ no tooth at the hmge ; they are, hom^fer, Hindi 
more pearly and brilliant than tlie chained internally, and thuir 
shell is perfectly foliated, like that of the ostres. Most of thesa 
am inther Iaign» and all are attadied by the lower val^e* 

Una genus is snbdi^ided into (I) shells having an oUong 
cidluB in the base of the shell, 2 species ; and (2) those which 
have uo such callus. 

Type« Etheria semilunata ' 

flhali oWiqnely ovnte, semi^nsnlar^ rather gibbons ; posterior 
side straight ; tt&tes eotilbmiable, nearly equal. Mfani Onan ? 
Ill all 4 species. PL I. Fig. 75. 

Second Order* 

CONCIIIFERA UNIMUSCULOSAf* 

Only one muscle, w^uch appears to pass thjeough the body. 
SheU with one internal mnsenlar inipciasion»naarly in the oottie* 
The distngmshinf charaeterislic of this Older is the sitigalas 

muscle by which the animal is attached to its shell, the impres- 
sion of which, is generally discernible in each valve, sometimes 
very large and remarkable* The shell is generally irregular, 
inaqnivalvoyaiidof a foliated teitttn ; bMt> baiiisa thai thaw 
t Aa ra c ters are not pacnliar 10 Aa genera belonging to this drdsTy 

* CrtscLiU-shaped. Lamarck's first sperics (if the second i^nbdivision. 
The sheJJ, irorn u hich i»ur lt<;iir<> is taken, was ubligpingly lent us by Mr. 
Sowerby. It is extrciuely ditiicult to determine the species of some of tliO 
irregular sUells, whose forms are liable to almost infinite vaniilKjns. We 
think onr specimen is pretty certaiul> E. semUunatUy Imt possibly that, and 
the other, non-callous shell, E. tramversft, given by Lamarck, may b« 
laereiy varieties id shape ut the same species. 

t HMnng mt muck. 
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tiBM the tame k marly the mm^Mt tht'eNaoMwea, they ara not 

common to -all of them ; for some, as the pectines, &c., have a 
regular shell, without a disuncUy-foiiated textusa, othara, aiibe 
liagola^ lunra ^beir valm eqaal, or Ytrj naaHy lo. 
lliii ovdcr mmli oT time tactioM^tkefintcontMii^thiae 

faiuilieSi the second and tliird^ two each. 

Section Itt 

Ligament marginal, elongated on the edge, tiibiinear.. 
^ Mott of Iha sheUa o£ thia MotkNi adhara, to —^^'."^MHamr 
eeabf abytnu; aaforalof diem afaeqiiiTdTeyiiol Mialid* 

l8t Family. 

Tridacn£Aj (2 genera.) 

Shell tamnmBp eqwTalva» mnacalar imprasskm below the 
mAiU of Ae ettpertor maifui, and extending, on each side^ 
under it. 

The shelU pf this faavlf ai»imtidarftaolid, aad vemaikafale 
by thtk luwoaa Of watjr «ip«ier maigte 

1. Tridacna** 

Shell regular, eriaivalve, inequilateral, transverse ; lunula 
gaping. Hinge with two compressed, unequal, anterior^ enter* 
iBf teeth. Ltgaaaot marginal, extenud. 

Lia«Mi coafoeiided the iridaettm whh the ehamm. Th^ 
are father haadfome aheUa, often abore iSbt middle stxe, and 
sometimes so gigantici that one species, (T. gigas,) is the largest 
shell known. - ' • 

•The animal has but one transversa masde^ and the interior 
oMwslatt aahiyaiaaiiigla» ekmcatad, arclied, masevlar Imprea- 
skm, fwiaiiif Mmr ^ wpt^tsiA; and widest at the middle 
of the margin of the valves. 

The tridacna ift parfet^y distiagnished from the hippopus, by 
the hmda idways being open and gaping, throagb which the 
aiuunaljjiotnidas abyiiaa» to is Iti abeU to tfce lookf, and bj 

iahaiaaitomaiiel»htaeti»tathmifi<siii ffiia.ia.ab 
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which it is suspended, however large and heavy it may be. The 
cardinal teeth are on the anterior side^ Mow the corselet la 
wrmit irpniift^ ttir mnrjrtii nf thn limniirft[iinniii in iinili 

MiacmpgoM: (ClMOUigigai? JUnii.) 
irerf krfe, tnuiiMiiely ovate : rllM large, imbricate* 
sc^uamose ; sqaamse shoft, arcbed| crowded ; interstices between 
the ribs not stnated. 

/ndSMM Ocecmt 7 SpMsiM. PI. h Fi|p. 76« 

A ahflll €f dili species wss giw to Vmtuk h ef IVmmis, bf 
the Republic of Venice, the valves of which are used to hold the 
hoi/ water, in the Church of Saint Salpice, at Paris. Although 
cBonionily Uofe, thm m alim stiU hnrfer. TIm biggm 
loMim is laid la «ti|^ ftie lundnd yeaiidt^ 

2. UipfRipiist. 

Shell equivalvc, regular, inequilateral, transverse; lunula 
close. Hinge with two compressed, unequali anterior, entering 
teeth, ligament maigiiuil, external. 

Iliehippopas differs finm the Trtdacna, hy having the krnala 
shut; the margin of the valves at that part being indented, but 
close together ; wherefore the animal cannot fix itself to rocks 
by a liyssuSy like the tridacna* and conse<|aeiitly must have a 
diffefeat organization ftoia Aat of the preceding gfinns. 

The general form and appearance of the two sheOs is vety 
similar. 

» 

Onespeel^s. ffippopus macidaiiuXf (Chama^hippopvs. X«mii.) 

Shell transversely ovate, ventricose, ribbed, subs^uamose, 
white with puipie spots; lunula cordate* ohhque. 
MimQ€mt. PL L Fig. 77. 

• . 2nd. Family. 
Mytilacea, (3 Genera.) 
Cardinal ligament sidiintemaly margiaait linear^ nay entire, 
occupying a kurge portion of the antettor mtrgb» and, t»y its 

elasticity, tending to keep the valves open. 
The shell of the mjtiiacea is elongated, equivalve, regular, 

* * Giaxt, t From tvirof a Aorse, aod irvc 9. foot* t SpoiM. 
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seldom fdlkltd wi^ a slig^ht, usually rather ^ongated niii^- 
cular uvijjrcssiua Gu cacli vaivc. The r.onUacLion of the muscle- 
of aUachmeat enables the animal to close the aUaU qomi^ately^' 
(flzxsepl diote viich ba?6 gaping Talvesy) but as ibaty if conti- 
nnal) miglit be injnrions to it, it is provided with an interior, 
and sometimes double adductor, ligament, first noticed by Dr. ■ 
^ Leach) which keeps the yalves half open for .the irec passage of 
the water, at once 'counteracting the tendency of the)y»dinal 
ligament to often the abell entirely, and relievii^ the ipnede from 
a^tate of constant contraction. Most of these shell^^h are; 
fixed to marine bodies by a byssus, and have a tongue shaped,, 
or conical foot, whidh they use to draw out and att^K^k tka fila^' 
menti of the byaans.^ 

1. Modiola^ 

SbeU^anbtransFerse,- equivalve, regular ; posterior side very 
short Beaks almost lateral, depressed on the short side. 

Hinge without teeth, lateral, linear. Ligament cardinal, almost 
wholly internal, inserted in a marginal channel, beginning under 
the beaks, and extending to part of the anterior, inferior mar^ 
, gin 0^ the valves. One sublateral, muscular impression, clou* 
gated, axe-shaped. 

Almost all naturalists have hitherto confounded tVio rnodioltB 
with the my till. They ditier from Ihem however, in being rather 
tranaveree than longltttdtnal shells, the beaka not being truly 
terminal, n slight pvo^ectkNi of the posterior side extending 
bejrond then ; which projecdon Lamarck considers as the srhort 
side of the shell. Moreover they are rarely fixed by a byssus, 
although they are spinners, (Jilenses,) like the mytilL Their 
tenacnlar impteesioa is superficiid, and analogous to that of the 
mytilL They usually gape a fittki at the middle of the contracted 
margin of the posterior side. 

Type. Modiola papiuma f . 

Shell oUong, lolid, whitish violet; anterior- aide oUiqndly 
dilated ; umbones tmnid, obtusely angular* 

North Am^rka. 23 ncsnt Species, 6 &ssU. PL L Fig. 78. 

• AlitatpjDss«M,crh««|nt.:dtainatii«,te«Miis%ala^ t.|>piMe. 
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3. MjtiUir* 

Shell longitudiaal, equivalve, regular, poioted at the baie^ 
fixed by « bprn* Beaks aimost itraiglity teniiiiial» pointed. 
Hinge latenly nsnally without teeth. Ligament marginal, snb* 

internal. One elongated, cUvate, sublateral muscular im« 
pression. 

Linneeus confounded the o«trett» aviculee, anodpntse, &Cm 
mytiiif tboi^ the two 6tiA, we inequiTalve and foUatedi end 
the laet,freah<water shelli. 

The mytili are ail sea shells, not foliated, nor gaping at the 
superior margin, in which they diiier from the pinna, which 
inothet leiqpeetB they a good deal leienihle* Their Jiytsne It 

ihorty.wiUilludE of.ooeiBefibiMts, wfaiehtheyaltaA and de- 
tach by meant of a lingoifonn foot. They haire a rtrther slender 

adductor ligament in tiie upper internal part of the shell, an- 
twesing the tame purpose as that of the modiola; and another 
l^anwnt^ ptdttj nneh like the ibnatr^ in the bate of the tbcUt 
neardiebtakt. to ttrenirthen thecoBMdonof tha vahftt at dia 

hinge. 

The species are tabdivided into, (1) Shells longitudinally 
ftmowed^U tpeeiai«--«nd (2) Thote haTing no iongitwdinal 
tamrtt 24 Spaoiaa. 

Type. Mytiliis Magellanicusf. 
Shell oblong, angular and whitish below; purpUsb violet 
abofn» with tfaid^» wary kmgHndoMii fcmwt; jNtet.aentet 
nsMiy ttrai^t SMgkH qf Magelkm. In all 31 laetat tpc* 

cies, and 2 fossil. PI. I . Fig 79. 

3. Phmat- • 

Shell longitudinal, cuneiform, equivalve, gaping at the sum- 
mit, bate pomtedy beakt ttraight Hinge lateral, without teetht 
ligament marginal* linear, very long, almott intenaL 

The pinnse are sea shells, generally very large, thin in pro- 
portion to their size, often brittle ; upper margin rounded some- 

♦Oiigiatl Latin iMweftg the nwteieihettaih> 
t Fn« the atiaito of JMt«Bm. 
; t inN«,flMM» a kind ef (Midi, alio aflww,whmstktaatMb 

Vol. XV. D 
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tinet ftlmott inmcated. tif MBMnt aanow, and 00 compact, 

that the valves seem to be joined together on the hinge side? 
and admit of httle moUoo for opening them. Texture of the 
ihaily tboagli thn and tomeliain IbHatedi talid; iu firaotaia 
^lubMa daUcato.lcaamm ttnmt liipllar to Uioiaof 

The pinnttare disting^uished from the mytili, by the straighl* 
ness of the beaks, and tiie gaping of the superior extremity. 

The animal is long, without any |)fojecting siphon, and has 
a conical lingaiform foot^ which h wm ia finag tU flntv loaf » 
tbiniagt aad silky bytma. 

• Type. Pinna rudis * (Idem, Linn.) 

SMI kfga, obk»Bg, fismgnioiis -red $ apax obliqiMiy rovaded 
AmNMPt ddok* a qnami fefo a a? aqaamtt large, temi^tabalar. 

* Atlantic Ocean. 16 Species. PI. 1. Fig. 80. 

did Family. 
Uai^lmacma* (6 Qaoera.) 

ligaaicnt marginal, aahliiiear, eiiim intemipled by indenta- 
tions, or aerial teeth, or quite simple. Shell sub-inequtvalve, 
foliated. 

Allboagli ailwd to the mytilacaa by loailaiiti of potitioa of 
the ligament, the mallacea dtfier firom tiiem-hy thefoKaaBd tat* 

ture of the shell, and by its being irregular and mequivahpe. 
Their ligament also is not perfectly internal, for, extending along 
the lower margin of the valvei, the facets which receive -it -ta* 
dine aatMnrde, Ibnakig an open channei» and dieoofani^ awaa 
or lest of the ligament 

1. Creaatalat. 

. Shell tubeqohralTe, flattened, Ibliated, raflier irregalar. No 

particular aperture or pit for the byssus. Hinge lateral, mar- 
ginal, linear, indented ; indeotatioiis aerial, caiioue, hollowed 
into pits,; and receiriog (he ligameat 

The hinge of thecranlalaagooddealfeaeaibleethat of the 
pema,hiit it is sing ilar, by presentrngarow of callone and rather 
concave indentations, which receive the ligament, whereas that 
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cff tlie penia has a row of fiaear, panilel, truncated teeth, ar- 
ticfilathigr with'thoae of the oppeail» valve, the ligameat being 
ioserted in the intefstices of the corresponding teeth. 

Tb^ cceuatiUw are rare shells, gaoaraily tim^ aoiiietiaief 
alrnofl vmbfaBawiy a»d brittle. 

■ ■ 

Type. Cranatnla niodiolaris *. 

Shell sub-c uneiform, compressed, sub-membranaceous, redditby 
radiated with white ; iiates below the bate, separated by a ttnmi. 
\ SauA Amerk(m Seas. 7 Species. PI. L Fig. 81. ' 

' JPamat. 

Shell subequi valve, flattened, rather deformed ; lexiuic la- 
meiiar. Hinge linear, marginal, composed of sulcilorm, Uan** 
Terse, pnaUel noMnlsriag leelh, betvasa which the ligMent 
is taseKtcd. A poilaaor f hMt slifhtij fai^iagt helQ# 4he av 
tmMUpf of Ae hm^ for the puatge pf ibt hfmtn; 

callous. ' • , . 

The hiage of the j^rua is so peculiar, that it is surprising 
I^jonMS ^ahottld ha?f classed it with the ff^apmi it does not 
ef«n belong to the family of ostracea. It iiffefu from the area,, 
by the cardinal teeth of one valve not articulating with those of 
the opposite valve, but, when the shell is shut, lying upon them. 
Hie ligament also is diflforanliy situated from that of the area* 
Thi^ hwa mwh aMmi iiiifti»Migfe ^ the cinw^il^ ; they are 

extr<^mities of the hinge. The shell, though pretty BO^id, is 
composed ili-joined lami4% ^ is the qase, miii the other 
maiy^MMia* 

Type. Perna ephippium J. (Ostrea ephippiam. Linn.) 
Sliell compressed, on the upper part orbicular; posterior side 
longest ; margin very acute. Mian Oeeeit. 10 recent species, 
and 2 Ibssil. PU I. Fig. S%. 

• Allied to tnodiola. ijmasek'B second species. His type is C. ariculm is, 
t Pema, strictly, is a gammon of bacon, with the leg on. It t; as used to 

denote a kind of shell fish, (very probably iMur peroA,) lirom its reaemUiftas* 

to a pig's foot. (Plin. 32. snb. fine.) 

^ ; fron dtp ttfaa, and tvwHf a.A^tw— a MddU* 

D % 
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Shell tnbeqiiivalw, mde^ deformed* geaenOy elongated,, Biib<- 
lobftte at the base ; beaks small , diTerging. Hinge ^thoat 

teeth. An elongated, conical pit, below the beaks, obliquely 
traversing the facet of the ligament. Ligament subextemaif 
•borty ineeHed in the ehoft, eloping facet of each nXfe. 

The mallei aie diedngniihed fiom the pemn by thair hinges 
from the aviculee by the conical pit below the beaks, and by 
the valves being, though irregalar, of the same size, and having 
BO ehrae on the left valva. The mallei are remarkable for their 
form ; they ate coaree^lrregalar shells, with little beauty exter- 
nally, bitemally they are rathelr brilliant pearly, especially at 
the part occupied by the body of the animal. They are exotic 
sea shells, and some of the species (as the malleus albus) very 
im. They hafo a byssns, which protrudes through % small . 
poitnior wptntmf near the beaks* The indlaed ttdes ol Am • 
open chamiel at the base. 

Type. Midletis albus t*' 
filhell trilobate; latml lobes of the base very long ; no sinus 
for the byssus, or not AstuMSt ffom Uie pit of the ligament 
South'Onental seas. 6 Species. H. I. Fig. 83. 

4 Avicda}. 

Shell injequiralve, brtttle» rather smooth ; base transverse, 
iftraight$' tetrenllies pfoduoed, tha extsriof candaAe; A' smaa 
in theleft vaita for the passa^ of the byssas. • Hinge linear, 
tinidentate ; cardinal tooth of each valve under the beaks* 
Facet of the ligameutt marginali narrow^ chanueUed^ nottra*- 
versed by the bywus. 

When the valves ase spiead open, nodMNit sepafatiiiy» Ihe 
shell has a lada lasemWaire te a bid oa the wing>«lMnee il»; 

name. 

Tiie aviculee are sea shells, generally muticate, or not s<j[ua* 
Aiosa externally, thin, and pearly within. Their beaks are ob» 
liifiwit small. not ngnminiwif 

•Ahmmur. ^WkUe, tAHUkbiHU 
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Type* Avteulaeroeea*. 
flhell smooHiy muddy yellow^ not fpotted; wto|^ o>bllquely 

/«& 0/ France. 16 Species. PI. I. Fig. 84. 

« 

5. Meleagrinaf. 
Shell eqiii?alTe, quadrato-rotundate, externally sqiiamose ; 
lower cardinal margin straight, anteriorly not caudate. A sipu» 
at the posterior base of the valves^ fof the pasaage of the byssufj; 
iMirg^<»f the left valTe at tluit part Bimw»en^^ Hiafa 
linear, ^Ihoiit teeth. Faeet of the ligaPMat Mrg;uaal» ,fll(Dii^ 

gated, sub external, dilated m the middle. 

The mcleagrina is distinguished from the avicula, by the di& 
hnsiA form of ito aheU» vhidk if nearly eqatvalTe, by ita naffi 
having the tail nor cardinal teeth ofthatgepuiyaiidhjtfi^wideilr 
ing of the ligamental facet at the middle part. The aperture 
for the byssus also occasions a callous, re-entering angle on 
each vaivey wiiich is |ioi found. on the avicttls. The meleagrina 
If BO^aoenoo4i,aBd moreaqnamoiethaathoae aii^; itf 
temal pearly ooat ia foaietimef tUdc, and very tvrilUaiit, end it 
often contains true pearls. The finest of those ** costly aad 
beautiful substances 1," are found in one specieii, (M. morfftmr 
^mi^ of thif gernif . 

Type. Mekoffrim manfaritifera^, (Mytiioa iAargaritifcnn^ 
Linn.) 

< '^Sbeil yut^adrate, rounded above, greeni^ l^wtti Villi 

ailttto ifyf } ItyaeUif lnagitmii»<U mbiiofilai lha uffift «fMf 

largest. • • . • - . • ^ 

Perstan Gulf. 2 Species. Pl, II. Fig. $5. . 

Section 2nd. 

.. ligaiMai not iBtifiBal, contiao^ 

dae bealra^ alwaya fiaibk^and iKAfccanng a. tendiMM IM| 

under the shell. 

The fhelU of this section are well distinguished from those 
of the pi^ofiiag by the form and aitnation of .the ligam e nt . 



Digitized by Google 



hutaMCs €fenera qfSktik. 



Tbej are gmnlly mukmhUA «t tlie bwrv or extremity of the 
ctfiawi BiMgio. ' They av» ell iii«C|iiivel«e^ fbr^tbough hi mamf 

the valves are of the same size, one of them is always mare 
convex than the other* 

1ft Family. 

Pectinida. (7 G^era.) 

I4gimieat iatemali or aeaii-immaL SiieU genoailf ngolari 
cottpaeti aot ftUatid.. 
The peetfidida ar» iMMmlly alnrleukiedt and itilaled ; Hm 

striee, or ribs, radiatikig from the beaks. The lig-ament is internal, 
but sometimes visible on the outside, in consequence of an in* 
•dmtn^ bvhvaea the beali, or 9i their diitaaoe Arom one 
tiioiher. Soma ami Aea ahelliy whieh tha aakual atlachaa at 

pleasure by a byssus ; others are fixed to marine substances bj 
the lower valve. 

1. Pedum*; 

< fthall iMqmvaba^ alightiy aarie«kited, Mrer vahra p^b^ 
AeaksoDataa], dietant Hing« vrithottt tM«h ; ligmmt partly 

external, inserted in an elongated, channel-shaped pit, formed 
in the lower side of the beaks ; . lower valve notched near the 
pomerler bale. 

The pedom it afreOy regular, inequiyalvveliell ) and Iba ahi^ 

gular notch of the lower valve shews that the animal has the 
power of altaching it by a byssus. One Species. , 

tjf^ Pmkm^miifkUnm% (Ortraa apoadyleMea, OmeLJ 
Oitfl MnaMirm Irval, father flit ; upper valvt totq^itadhially 

striated; strias rough, granular. 

Indian Seas. PI. IL Fig. 86. 

Shell longitadinal, subequivalve, auriculated, slightly ^apino^ 
at one side between the valves ; beaks distant, their internal 
focet inclining outwards. Hinge without teeth. Cardinal ph 
fMy external, rectivmg the figament 
'^-nn fiftm no notch on the lower valve ; the Httle ears at 
itebaseof the shell, though small, are distinct. Linneeus ar- 
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«iiged tbefte Aheiit with the oi4re8»r but tb^ cU£^ firoBi 
•B iMBig fiM> Jifvlar and aliaii^ «imaHey aad fipwuHwpto- 
liMs by tlieirrMBOte beaks, and caidisalfit Tliey m 8e%- 

«heUs, and generally white. 

Type. iMMJ^rtMONOM*. (OiCsM liaw. 
Shell ova], depressed^ cut off as it were at the fore part ; ribt» 

squamose, very rou^h ; hinge oblique ; margin plicate. 

Atmriean Oeew^ 6 recent species, and 5 fossil* PL II. Fig. 87. 



3. Plagi93tama t. 

Shell sofceqviftthey free, tniMimadslid ; eardtMl htm 

irausversc, straight. Beaks rather remote, their inner sides e»- 
Uading into transverse, flattened, external facets, one stra^ht, 
fti otbor obliy aly iBeli—d> Hings iHUmii feaekk A mkal 
wdkiftlptt, ataaltd faaloir bsaks, partly axtmal, openiag 
outwards and f so ei fitog the iiganiiat* 

The plagiostoma differs from the pec ten, by the beaks not 
being contignousy by the external and iiaUened facets the cas- 
dinal baft, and by tfie pit Ibr tb^ liganient Q]pcntQg» by a hole» 
««ili^tfds. 'Ezeepitbatil wants their two cardinal tesiby 4be 
hinge of the plagiostoraa resembles that of the spondylus. It 
is distinguished from the lima by no| gaping at either sidCf 
whence it cannot be attached by a byssns; fof it is a mistake to 
soppose that the external apertore of the ligamental pit. seifes 
for the passage of that apparatus, a circumstance w^i<^ n^nf 
6ccurs wi til the conchifera, and is incompatible witli the dispo- 
siticfn of the organs of the animal. The plagiostoma is onljf 
knowit in the fossil state; its shell is {generally thin, erenin 
those of large size. This genus was Urst observed* by Mr. 
Sowerby. ' . ! • 

Type. iPia^tos/offift Innifliiirsfi |. i ' . » 
Shell ver^ lar^, transversely ovate, rounded above ; towsf 

sides oblique ; longitudinal furrows very numerous, transversely 
suiated. 6 Species. PI. 11. Fig. 88. 

• iSfMdifWM. Lamiuck's second SpMM». Ui^iyf^iBL. ivfiata. 

♦ "Wtom tsh t^mt JWCfM, >nd m^f i M, a swwi». t TrmMtm'. 
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4b PMten*. 

' IShell free, i^egnto ineqniralre, anrieidated ; InMor nargiii 
transverse, straight; beaks contiguous, with no intermediate 
facet. Hinge without teeth : a triang^uiar cardinal pit, whoilj 
inttfnaly vmivii^; the UfttMBL 

The pMtiiwi m afaiiMt alwajt loagitiidinilly nwlinttfl'TrltTi 
fine or coarse ribs ; the bate of the Aell k temmated bf « 
straight, transverse line, beyond which the beaks never project. 
Tbe ¥il?es are generally thin, of equal size, but not equally 
eomxy tlie upper hrnag almoBt contttrntly flattened; theirtaK* 
'imUjMlo(»te4Biii^ ney«i«iea* 

-shells, much diversified, very numerous in species, and the spe- 

.taeB hoi easily determined ; they are usually ornamented with 

takme ^iM^jyuuit colmunu They are always Mikvlated, end 

"Aelargealfltt » ontbe potUdor side, aiul bauiadi H isi^aiMr. 

lYie spedes are eub^vided brto (I) flhelle wHh iScke ears 

equal, or nearly equal,— 26 species; and (2) Those with the 

ears ttiieqttai9--dS apecies* 

• • • 

' TType. Peeien maximu$f. (Catrea maxima. Lmn,) 

Shell incquivalve, upper valve almost flat; radii rounded, 

longitudinally striated. European Seas, In all 69 recent ape* 

^^Wid^fMiil. Pl.J(r. Fig. 89. 

5- Plicatula^. 

Shell inequivaive, not auriculated, contracted towaida the 
base ; upper margin roundedy aobplicate ; beaka unequal, ifith 
no ezfemal faeet Two strong cardinal teeth <m each TalTe» 
with an mtennediate pit whkh ncei^^s the ligament ; ligament 
wholly internal. 

The plicatulee are sea-shells; they differ from the p ^^^t inPt by 
bcmgwdiaaltaatbyaiidbeingirithoiiteatt mdinmiibtwfoar 
dyli, by haTbg iio extmal llicety nor consequently die inter- 
mediate furrow, occasioned by the ligament of t^e Sjpondjjy j 
nor are they spinous, like those sheila. 

* A comb. AIbo the oiigiaalJLatin name for^ all sheU-fisJi, foisted, o( 
libbed like cuckiea." 
t Tf{e hr^tst Dial firom flka^ ujoid, at itrin^. 

■ * 
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Type. Plicatula cnstata *. 
Shell obioD^y cuneiform* ierrugmoua, anbcriateto ; iMmimg^ 

ilflMito iSp«s. 11 SpecMt. PL ILF%. 90. 

6. Spoodylusf. 

bcafci ttDaqinl; in external* Ih rtt ai ied,- cardinal ftwet oo dto 
Iiyweriralfey difided by ateiw. Two ttmi^ eardinal teeth 

on each valve, with an intermediate pit for the ligament, com- 
niini.^ytting at its base with the exteroal litrrow. JLiganeiit in* 
Umti nmnm ^ hm&t licaMMli pwMptibla iiiiwwinyte 

fill m I T 

. The spondyli are particularly distingnislied from the ostrero 
by the cardinal teeth ; they are generally covered with spinet, 
nhi^ ara ooeaaMaai^ very subulatey or Ingakf i »9m$ 
tiim^iiiaiio, aomrtifwtaMiated at thairfnHit,aadahMyadb- 

poseimfows, or kMngitndiaal, radiatiiy atdeyOriiii. They m 

for the most part variously and briUiaiitly coloured; thelower valve 
ia always the largest and most oonTes, and^ia taaninated at tha 

loitntinanty and pteafnta a flattaoed^ i^^iitf^f ii i ai n.riaf lhaal, 

divided by a furrow. This cardinal area mereases in length 

by age, in consequence of the animal changing its place in the 

shell a« H grows, and at tba same tim disfiacing tba.uiipar 
Talva), 

1%e animal, like that of the pecten, has two rows of shift, 

tentacular threads on the border of the mantlC) and the vestige 

LnMides tIM «ades. Bis type is P. ramoM. 

t fflwd^ a ItawMg, qf«rN»ra. Alsotte original LatiyaaMS 

$tK altea of shdMbii* 

^ On tUa ntjppoted didooatlon of tiw wf^m nSfm, Mr. Sowerby very 
pertioently v«naikS| ** Hie tsalh «l the two vatwes are so foniied, that with- 
out breaJdif awaysoiM pQ^tkasof them, or of the circumjacent parts 
of the hingOytha two valves cannot be separated. We have mentioned ihia 
£Mt beibre in our SCCOnnt of the g-enns ostrea; and wo here repeat it, to 
shew how impossible it is that the animal should displace its upper vidve, 
at i^inarck asserts, in order to produce the progressive eloogatiou of the 
area of the hinge of the lower valve." C^^^e^a of Beceat and kos^ 
gibtUs* >o.9.) 
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• iMit, ia dM fom «f » JTttdMlcd 4ilCi> cad teniilMd wiOi a 
|ihort ptdifir. 

Type. Spond%flus gaderopus, (Idem. Linn.) . < 
fed abora; itil» lauil, kiaytadinni, doie tpyiicr, 
roa^ gnnalar; firom sia ta rovt of Mblbigalala» troa- 
catad, mtddla-oifid tplaet. 

j]i2«(ii<erraftMa. recent species, 4 lb»sii. PL 2. Fig. 91. 

8MI iaaqaMva, fatagaliry adh a fin g by Aa laaiet baak^ 

inauricuiate ; lower valve iary;est, most convex, and its beak 
most promtfieDt. Hinge witboat teeth. Ligftnient internal. 

Tha podopfidety wluokaiaaaly kiuomm in tbe hM ataa^ an 
•iadiaiiaaoaMriiinolitate grypboM^ M aia djUiagaiiliid 
from themf by the lower beak not bemg cunred either above the 
upper valve, or Ofer the side. They resemble the pectines by 
their regnbritj, by the eWI aol Wag foKalid, aad hf their h>a^ 
lilBdMittiBs. Tfatf appear to lawaaamielatiaatailMpla* 
giealnaa^ Wldiftrflaai tlMa htbeiag fimAiiwDi^ aad lawaac* 

iiig the opposite beaks, with their intermediate, oblicjaely in- 
l^iaed facet The upper Talve of the podopsis, which ia aiwajg 
flMrterihaftiliacAityiaeiae a» iMva ao beak, k ooaaeqaeoea 
of kanat Wag canred or prtMBiaeBt 

* 

Type. Podopm truncata *. 
. Shell longitudinal, cimeiforttif rouiided above^ suboblique; 
8tri» longituduialy thui| eoaietioiee roagfa, with a few 



Ttmwke^ PL 11. Fig. 91 

Sad Family. 
OeTKACEA. (5 Genera.) ^ 
Ligament internal, or aemi-internal. Shell irregalar, textuie 
fdiatedf eomettmes papyraeeooe. 

Almost ell the oelracea are irregalar ehells, of a folialad,oiq 
lamellar texture, seldom aoricalatad at the baae, and still mosa 
rarely radiated externally. 
'The animal has no foot, arm, or projecting siphon i in many 



* * 



Digitized by Google 



Lflttiurck'A Qemem of SMk; 41 

species, the sbail is fixed to marine bodies by the lower Taivey 
which is alwa]pt Ihe kr^stt The fol tkme pmum e# thie 
fiuwif ft MMt-iaternid KgaiiieM, ft Miled* amI 

thick shell. The two last have the ligament internal, and the 
shell tiunoi pepyniceooe. 

1. Qiy^klium 

i^ell free, inequivalve; lower valve large, concave; beak 
prominent, carved spirally inwards ; upper valve amali, flat, 
opeiGiiiftr. Hhige without teeth ; c«diiml fk tMoBfTf ftiched. 
A tingle nmAsdlftf fanpfesidoii <mi tuA tfStfew 

Animal unknotrn. 
* The generally large curved beak of the lower valve of the 
gryphcbfty iiwally proJecU ooniideiably, either above the upper 
td?e, oir lilefeDy; which emineQlIy distrnguishes titese thdlt 
from die oftreae ; they are, besides, almotft always liree shelfs, or 
if they adhere at all to other bodies, it is only by a point ; most 
of them appear to be regular slid Is. The lower valve is always 
mvch Iftiiger thm die upper. They m aQ» boC om apeeiog; 
IbesOi aad afeprdMdy ee««iMli. 

Type. Oryphosa angulata t. 
SheU obloDg ovate ; three loDgitadinal ribs miderfteadi^ 
Ittr-oafbate; beak laige^ suboblique. Recent Locality not 
given. 

11 Fossil species. Pi. II, Fig. 93 J. 

2« Ostreai. 

Shell ad&ering, inequivalve, irregular, beaks distant, becomiDg 
very unequal by age ; upper valve smallest, generally flat« and 
^aduaUy advancing forward, during the life of the animal. (8eo 
iMrte \ p. 41^} Hinge wilhont teeth* Ligament aenipinter- 
nal, Inseclsd in die cardinal pit of the valves ; pit of the kwe^ 
valve increasing by age, sometimes to a great length. 
^ Linusns^ liioking only to their mutually being without teelhy 

* AMn yffHttff ens ttat Ims a tiniitA SSBi» f j(ayiilft^» 

t Wehave ghsft a sseoMl igwe of tysyoNSh vfe., i^mlkmi, (Ml* 

igi « S) the a ei^rdMa» heiaiCvsfy laie and isM ehaiasl^^ 

das mallj ft«nd hi tibe'Maelias, &e. 
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Mi oo i ate d the beautiful genus of the pectineS| with that of the 
eitre», aotwfthitaeduisp the former, are ftee, legvlar thellty and 
hate the ttgamental pit whoUy btemal. He, noreever, reisnvd 

some toue ostreee to his mytili, viz., mytilus crista galU, mytilus 
hyotu, and mytilus frons ; and added the whol^ genus pema, to 
the ottreae, although their hinge la pe peculiar by ita charao- 
teriatiQ iadeatedlhie. fintgweie ftrit estaUiafaed ^pfiodpal 
lunita of thif gentii, and LaaHurek haa aiaoe fltrtiher reduced 
them, by separating the vulsella, podopsis, and gryphcpa. 

The shell of the ostrea is rude^ ru^ed» often 6quaiiiose» somor 
tioMa aiagniarly plkated at the aoaigina, and freqwitly mj 
thick. It doea not ^rra epmidai like 'tfuH of the pyjilkmm. 
The texture of the valves is loose-foliated ; the lower one, which 
is the largest, and by whici^ it adheres to marine bodieSf is mor^ 
i:onvex than th^ upper. 

. Tha apaciea aie aabdindad into (I) tdMdla» Vilk aiq^t oa 
wavy margins, hut not plicale*-^ spedaa; aod (2) those witfi^ 

distinctly plicated loargins — 16 species. 

Type. Ostrea ediUis *• (Idem. Linn*) 
Shell ovate-foundad, base aeb-attannatad; meaabcanea ifliibi»- 
cate^w^vy; uppei^ valv^ flat EwrapewH Hoi* InaU^Sxee^nt 
species, and 33 fossil. PI. II. Fig. 94. 

8. Vulsella t. 

Shall loBgltndiiialy avbaquivalvey irMgelary frae; beaks eqaaL 
Watgt wilk a proDtfaient callua on each valve, depressed above, 

with the impression of a conical, obli<^uely arched pit, for jthe 
ligament 

The valsdlsB, though nearly allied to the ostieae, are distin* 
gaudifld ftom them, by having the valves always of n^ly equdi 
siae; the beaks equal, though somewhat separate; an'eqaal, 

projecting callus in the interior of each valve, under the beaks ; 
aiid by the shell never being fixed by its lower valve. They are 
often f amid in aponges ; are peariy internally, and some s^iea 
^apa a little at the posterior si^. ' 

Type. Vulsella spongiarumX, 

\ * Eatable. t Or vo\se\i&-~tu€€2ers. 

\ tO/«piiivef. Lamarck's 4tiispflciM. HiM iy^ V. la^nlUa, ^ 
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Sbell oblong, straight ; base attenuated; internally purplish 
white i transverse concentric wi inkics ; loogitudmaUjf obsoiiele* 
Indian Ocemu 7.SpQcie8. PL.U. Fig. 96. 

4k Plaeim*» ' 

Shell free, inegoiar^ flattened, subequivalve. Hinge iatemal, 
wildly on the tipper Talve^ two sharp Unigitudiiiai ribs, dose atihe' 
base^ and di?erging in the Ibrai of the letter T; on flie o&er» 

two Hgamental impressions, corresponding to the cardinal ribs. 
The two oblong, prominent, rib-like iamins^ in the form of a 
situated at the internal hmgo, on dM upper talve of thesheU; 
it tfae essentia] ^araeterof this gome; they iervo for the at- 
tadment of Ae llgaBient, insertid in the tw6 impressions of the 
same form observable in the opposite valve. The valves of the 
placaiMB are thin, transparent, and of the same aase. lliese 
shillt aia laryey oihie«lar, or Mibtriaiigalar, MNMlimei trim- 
gnlar, widi only one iBtemal anMeolar inipvMo&y fike the 
ostreae. Their texture is foliated. 

I^rpe. Ploeana sells t« (Aaomia selhu JUan.) 
89ien snhqaadrangiilar, cmrved, broad, irregularly sinnons, 

lamellar, wavy ; bronze-coloured ; striai longitudinal, very line. 
Indkm Oceon. 4 Species. PL IL Fig. 96. 

G. Aiiomia %• 

Shell ineqaifalyoy irregular, operculated, adherii^ hgr lhoi 
opercnlom ; smaUer valve perforated, uanaUy fliti hav^g a hole . 
or notch at the beak ; the other valve rather larger, concave, 

entire. Operculum small, elliptical, osseous, connected with, 
the internal muscle of the animal, and fixed to marine bodies. 

The opereoliim of the anomia has been absordly luslakiinfaf 
atfaird vslve, being, in reality, only the dilated and thickenid 
extremity of the tendon of the interior mnscle of the animal, 
which forms a small, solid, elliptical, and almost bony mass, of 
snch a shape as to fill the hole or notch of the beak of the 

X mmiu^ ftsB oi jut* sad nyMf hm i $m m fmri»$ Is As mmsI mMtt 
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flat valve, when the muscle is contracted. The perforated fiat 
ftlvaiimtUyMsiikred «i ikaliNverMe ia this gemiBy m 
Umg that ifliiehMti o» <lie bodws to. whidi tbe «hdl n at^ 

tached ; whilst with the ostrece, the larger and most concave in 

correctly styled the lower valve. The contrary is the case with 
the tercbratulee, becausa it is the largest and most concave 

Tilve ol ^ theU wbicli ii perfocatad at the beak* lodepen"' 
^ntly of the muicular attaclimeiit of the aaimal to the 

culum, the two valves aie coiuiccted by an internal, carduial 
ligament, the impression of virhich is very perceptible. 

The oiganization of tha animali aecording to PoUt ia similar 
totfaatoftheoyttar. 

Type. Anomui ephippium *. (Idem, Linn.) 

Shell suborhiciUar, nigose'ikUcata* trafy» rather flat; focaneii 
oval* 

MedUmwmm. X0 jlf«adU,te. 0 Speeiei* PL 11. Fig. 97. 

Section 3rd. 

Ligament aWier •aooa; or wJAnoim; or npreeenM hy a ten- 
dinoni cord which suppoiie 6ia thalL 

The shells of the two preceding sections have true, known 
ligaments; those qi the one we are now entering on have in 
reality no true ligament, for .tha tendinous cord observed in 
soma of thanit is merely tfaa extremity of tfaa muscle of attach- 
ment of the animal, which passes through a hole, in the large 
beak of the shell, and fixes itself to foreign substances, but by 
no means serves to support the valves. This section contains 
two CMBiliai. 

« 1st. Family. 

RunzsTA. (6 Genera.) 

Ligamant, binge > and animal unknown. .Shell very iaequi* 
lalve. No distinct beaks. 

The two iciuaiuing fanulies, the last of the conchifera, pre- 
sent us with very singular sheii-iishy sometimes in consequence 
of the form of the shell, and somettimea 60m the pacnltanties of 
the animal* of which wa Jad no awnplain the othareoaohiiBfa. 
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The rudista are allied to the oitracea in certain respects, but 
are eminently distinguislied from them, by having neither hinge, 
vidmlaf ligiiiBftnt» aor muscle of aUachment, nor 9m$ imdmSam 
of Ae |ilac«§ wbeie dwM ofaiects ibovid be kmsA. A% llMy 
tf» all fSwatt-iMkH ipacan Ibna bo idaa of the ^fatvaotan of 
ihe aoiuiaJ that once inhabited them. 

1. Sphfleralttes ^ 
Sheil ineqaiTahey ocbioalo-globalar, tomewhat d^Mretted' 

above, externally ecbmate with large, subangular, horizontal 
scales. Upper valve smallest, ratiier flat, opercular: its in- 
lenial surface furnished with two unequal) sabconicaly carred, 
aad projecting tabemitiet ; lower valve larger, rather veatricose, 
with radiating icaleay extending beyond the margia; cavity oH* 
Hquely conical, forming on one side, by the folding of the inter- 
nal margin, a crest, or projecting keel. Interior of the cavity 
traiievetaelj ttriated. Hinge tudmowik 

Hie aphflsrnliteS' diffsr from the radiolitei by havbg large 
subangular scales on their exterior surface, which gives them a 
foliated appearance, and by some dissimilarity in point of form, 
their apper valve being rather flattened, instead pf conical ; and 
it teeaie doabtfal» if the interior eutfaoe of the smaller valve of 
ra^BolitM have the two taberoiitiee of the aphomlitee; or 
if the crest, or projecting keel, formed by the folding of the itx- 
iernal margin, on one side of the cavity* can be found in its 
greater vaive* 

C) n e S pecies . Sphcerulites foliacea t. 
No further description. Isle qf Aix. PI. II. Fig,-^8. 

2« Radiolitest. 

Shell inequivalve, externally striated ; strise longitndinal, ra« 
diitting. Lower valve turbinated| latest ; uj^per valve d^vex, 
or coaicaly cpercolar. Hinge aaknovii. 

The radioUtas appear to be formed of two, ofUa veiy aBai|aal 
cones, applied base to tfaie, and externally striated, but are not 
gquamose. These fossils are only found in the older formations; 
tkej are tolerably abundant in the Pyrenees. 
* nwiapi«r«b,aiifffefM». ♦ JWi i f w w. t nwiniAw^afef. 
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Type. RadioUlcs rotulans *. 
Valves of the shell coaical, applied base to base, ratUei. 
abart» mbe^uL PjfmiM Ft IL Fig. 99. 

3. Cakeokt. 

Shell iucquivulve, triangular, turbinated, flattened below# 
XiftTgest valve hood-shaped, obliquely truncated at the aperture; 

margin straighti transverse, slightly notched, and in* 
dantad in the middle ; superior margin aidied. Smaller valve 
flattenedf semt-oiliiculaT, operciilar« with a tubercle on each 
side of the cardiual margin, and in the middle a pit with a 
small lamina. 

The calceola is a thicki solid shelly and in form not unlike a 
half«sandaL Its cavity it striated from the centre to the eif- 
cumfereaee. The upper (flat) valve is marked externally with 

concentric strise ; its cardinal margin seems to articulate with 
the turbinated valve by a straight, linear, transverse hinge. In 
aomeindividaals* the upper vahe is slightly convex. Itt lateral 
tubercles have three grooves. 

One species. Calceola sandalina.X. fAnomia 8andalium,£tnn.) 
No further description. Environs of JuUers. PU II. Fig. 100. 

. 4. Biroatrileaf. , 
Shell ioequiyalve, bicomute ; valves, in consequence of the 

elevation of the disc, conical, unequal, obliquely diverging, 
nearly straight, howshajped ; the base of one valve enveloping 
that of the other. 

The biioatritei is composed of two pieces, or Talvea, not 
united by |he margins of their bases, but one valve enveloping the 
other, and the dorsal disc of each elevated into an almost 
straight cone* slightly arched within. These homshaped valves, 
ale nnequalf and diverge obliquely in the form of a yery open V. 
One-Talva appeals to spring from the base of the other, the 
shorter being always the enveloped valve. The interiur of the 
shell is unknown. 

Oaaspedea. ^irMrUm mequUtAa R. 

* From roiuiay a Ultk u hed, t Cak«oitUf a lUtk shoe, 

\ X Flnw Wwrfa iM w t, a sandal. 

J tam Htf twk€t 01 dmbk, and rwUriun, a beak, t| lJne^mli$ Mtd, 
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ShM with two ccatoU^eloagatwiy tnjlc^riiipedt wwnilfbei» 
dbpoied at m Terj epen angle, and wiited at Uieir bate ; nav* 

giD of one valre enTelopin^ llmt of the othar t%1v^. 
Locality unknown. PL II. Fig. 101. 
Lamarck obaems, in addition to what we have alnad^ 
quoted,- that Uie gaaat Biriwtritaa is eatmuLf rerj dittetmi from 
his IMoeras. Mr. Sowerby haying had the opportaaity of ez- 
amim'nsr a cast of the inside of a birostrites, is convinced " that 
it ought to be placed next to dicerasy or ai least in the same 
hmitf with chama and dkeias» (inaanroch it amnda Tery 
naaily withtfaosa shelli in its aOaraal dMuracteHi,) and tfMt it 
shouid not be placed in his (Lamarck's) family of rudistes." 
Mr. Saweiby is further of opinion, that ** the whole family of 
mdiifei migiit be stnick oat for two of the sii gmera which 
it ooBtanis^ i^itowfifoff midrmtiMttt ha thinks «» iM>t thells ; 
that cekeoUi probably belongs to the next fimiiiy, htudiiopoda ; 
that discina should be expunged, ns bein^^ ideiUical with orbiada; 
and that crania- is decidedly a brachiopode/' We very mnch 
' tneline to Mr. Sowerby^ opiaioa ; bat asonr piolesaadolyBot ia 
10 gi?e the Omma of Lmnardky wa do not feel oafsclfes.at 
liberty to make tlie alieraliou he suggests to its full extent: he 
has, however, so satisfactorily proved the identity of discina and 
onUeai% thai we do not hesitate so far to act on ity as to omit the 
losBMir altogether. For Hr.Sowvby'saigwiiants wa refer oar 
readers to his paper, uk Iho 19th toL of the fVanioeiNmf iff ike 
Lmnean Soeiit^* 

5. Crania*. 

flbdi ineqiuvalTe, sidioffaiciilar ; lower valve almost Aatt per* 
* imted at Uie interior smfhee by three oaeqnal oblhpe holes ; 

upper valve very convex, having two internal prominent calli. 
Animal unknown. 

The crania generally adheres by iu lower valve, the three 
holes in which do not seem to perforate it completsly, unless 
by accident, when removed from the body to which it was fixed 
by the outer surface; hence they cannot be the issues of mus* 
calar attaiduneiits. 

* OfwriiMiy a Aeil« 
Vol. XV. E 
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These holes give the lower Tshe tlie a p p oi nee of a death'* 
head*. 

Type. €kwma permmaiaf* (AMmin emMtm^ Lmm.} 
Shell orbicular ; the more gibbous valve conbo-convex ; the 

flatter, with three little pitsM the base."^ 
Indkm iSSmw. The ooly feoest i^eciee knowD^^e other four 

speciei «ie foiiii. PI. II. Fig. 102. 

Brachiopoda t, (3 genera.) 
CkNMdiifera with two opposite, ekmgated, IHnged arml* near 
Ihe moolhy whkh are rolled' op in a spital fam, and eocloeed In 
the sheli, when hi a itale of rest. These ere pecaliar to the 
brachiopoda. Matulc with two lobes, separated in fhmt, en- 
veloping or covering the body- 
Shell bivahrey adhermg to msriae bodies, either Erectly, or 
by a tendfaioas cord. 

The shell of the brachiopoda is more or less inoquivalve, and 
opens by a hinge. The true ligament of the valves is not known ; 
the tendinotts cord is merely a proloogation of the imsoalar 
attachment of ihe anhnal,and does not assist ia opening the 
waives. The shell always adheres to marine bodies. Iliis ts 
the last iamily of flie conchifera. 

1. OrbiculaJ. 

Shell sttbofbioiilary ineqniT«l?e ; no apparent hinge. Lower 
▼alve tery thin, nearly 'fiat, adhering to marine snbi^tances ; 
upper valve sabconieal ; summit more or less deviated. 

The lower valve of the orbicula is sometimes so thin as to be 

• Mr. Sowerby finds that these holes are mnsciUar impressions, and ttat 
they Are four in number, instead of three, thoagh two of them are so near 
together, that he is not surprised that Lamarck, on a slight examination? 
" should have described the genus Crama as having, in the lower valve, 
three <^lique peifinatlons.'' He ragseitf the ftfltmh^^ is en enenaed 
generic chaitttter of this shell. OnmU i B ivalve» Inequiyalve, nearly 
orbicular, compressff], fixed ; upper valve pntrlliftirm, "^vith four internal 
muscular impressions ; lower valve adhering, nearly fl it. with four corre- 
sponding muscular impressions, two near the centre^ approjiimaling and 
nearly united, and two Mtr the postelior margio, dtelMiL No hiofe.— <• 
H— f JUm., Soc. xiii. Mr. Sowerby ^Kseovendlhe tlVD ftmgsd amis, pe- 
culiar to the brachiopeda, in a Crania from Shetland. It shooM thsrslbre^ 
as he observet, evidently be transferred to that family. 

t Masked, % ¥nm0faj(fm, an amii and 4nv(| a feet* 

i €rbiaihh a Utde loiind ball. 
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scarcely perceptible^ whence MuUtr MpfNiiOd it l» fa» m imtr 
valve sbeUy and sffsmod it t^ the pateilas. 
One Specie*. Or«ciifa iVbrw^fica (Patella anomala. MhII.) 
Upper valve compressed, conical ; summit pointed, inclining oa 
one sL(^ towards the margin. North Secu Fl* li. fig. 

2* TfliebffataU t* 

Shell ioeqnivalve, tegiilar, Mbtriangular, attached to marine 
Sttbetances by a short tendinous pedicle. Beak of the larger 
valve prominent, often curved, perforated at the eawBUt ty a 
roimd hole, or a notoh. Uii^ inlk nro Icetbi Iw jlmost 
OMecme* slender, elevated^ MuA, and varioasly nnai6ed 
biaaohes, spring fimn the mterior disk of the smaller valve, and 
serve as a support for the animal. 

The terebratulae appear to be sea-shells, of which some recent 
spedes ate known, boi the gsipteranmberaiaf^^ Thebola 
in Ae beak of the largest valve serves for the insertion of the 
fleshy tendinous pedicle, by which the siiell is iixed to marine 
substances. The hinge is formed of two teeth, beion^wg tO 
the large valve, which fit into the j^ts of the lesser. * 

The anhnal of the terebiatnla is nearly aBied to Aat of the 
Kagala; like it, it has two opposite, elongated ams, fringed, 
or ciliated on one side, which it protrudes at pleasure beyond 
the shell; when it returns them, they form a double fold from 
bottom to top, their eztrenity only beings carved, or rolled in a 
spiral form. 

The species are divided into recent and fossil, and the former 
subdivided into (1) shells smootli, without longitudinal strise, 
or farrows, 5 species, and (2) those longitudinally furrowed, 
7 species. The fossil species are also similariy subdivided. 
Type. Terthratula vUreat' (Anomia vitrea. Chnef.) 

Shell ovate, ventricose, glassy, very tliin, smooth ; larger 
beak promineat; perforation small. Mediterranean, In all 
12 recent spectea, and 47 fossil* PI. IL Fig. 104.' 

3. Lingula§. 

Shell subequivalve, flattened^ oblong-oval, truncated at H^e 

Norwightu . t Tmt n ^8 y pierced^ uk ftllaiion to the perforatiQB of the 
iaiger valve. % tilMsg. \ A UUk luMtfue. 

E 2 
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immi^tligliUy pointed ttteboer derated onftlfeihy ten^ 

dinoas pedicle, fixed td marine substances. Hinge witiiottt teeth. 

The animal of the lingula has two arms, and, according to 
Cuvier^ Iwo hearts. Its two arms are opposite^ yery long, 
fleefay, not artioulated, #Higed on one tide teongh tlieir 
wliole lengA, extensible beyond liie ilielly end rolled up in a 
spiral form when drawn in. ' *" ' • 

Only one species. Lingulaanaiina*. (Patella unguis. Linn.) 
' Shell gretitdtkif resembling m form a duck's bill. Pedicle 
cyMn i hica l'y from two to foot tnebes long. 

MeheeaSuu, PI. II. Fig. 105. 

Note.— We are indebted to our accurate friend Mr. Q. B. Soweilnr» fot 
potetii^ost a vriiUike wliieh Lamarck huftHea into, fit MMftiiig all tlie 

ihallt nf thr frnily trrrrrn tn be marine. (See onr last Number, p. 317.) 
fkuida ro$trtAiu belonging to the 4tii genus of the Arcmee«u{4rca ro9trtti4u 
Gmel) is caOea by Mreier, Area AaSrfitb, and he says that ^ it Ufrnti 
im the rivers of the Coromandcl coast. (S^e Schroter's Naturgeschiste der Fiuss 
Coft^Ufn, 1779.)- Mr, Sowerby ados, that he believes there are several 
oUnt riwr Mrikf, MtBoae of Imk are desciibed by Lamarck, unless A, «e- 
irili ba« as he sMVSotis a lifiMlMlI. 



Aat^ VL On a Mode of protecting the Specuia of Re- 
fleeting Tehseopei. 
[la a Ltttw ta the Editor fivn Dr. Ufa.] 
If T niAn Sib, 

I HAVE at present in my possession an excellent seven feet 

reflecting telescope, of nine inches aperture, mounted on the 

plan of the late Sir William Herschel's, >ttt furnished with a 

cnnons mechanism for covering up the mirror very closely, 

or uncovering it, witKbut opening the tube at die lower end, 

as is necessary in using Sir William's. By this means, it is 

completely protected from suffering by moisture in dewy joights, 

an aoc^dent which we cannot avoid, by carrying the instmment 

into an apartment before covering the mirror; for its relative 

coldness generally causes an immediate deposition of vapour 

on its surface in such circumstances. The mirror of the ten 

feet Herschelian belonging to the Glasgow Observatory, was 

iignred one evenmg in this way. The following letter and 
« 

t Ady. fiom mUg a duek. 
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kim'm^j by the conttnicton of the inttnubent, will explain 

mote fully the above-mentuMied meqhanism. ... . 
I am, my dear Sir, yours truly, 

ANDa£w Urs, 

• 4 

Sir, ' Glasgow, 4th March, 

Accoiding to your request, we send you a description of the 
node of mouaimg the large specolum of oor telescope. 

I la one of the Gregorian construction of six inches apeitnre, 
we mounted the speculum on the Herschelian plan, but found 
from experience with it at tlie Glasgow Observatory, as well as 
with those made by that admirable astronomer, Sir William 
Hecschel, that this mode was liable to many objectionB, beh^ 
tpt to sofier lirom dnst Ihlling from one's dothee, or drops of 
water from the cover in a dewy night ; and its being easily 
touched by the finger of those, who were not aware of the mis- 
chief which may resnlt to the deticate- polish of a speculum 
from a moist hand. For the information of snch persons as 
liafe not examined Sir 'William HersebePs telescopes, it may 
be necessary to state, that a portion of the three upper staves 
of the octagon-tube is cut through above the speculum, and 
binged in one piece to fbnn a moreaUe door, of tnfficient siaa 
to admit of the specnhim coTer bebg readily applied or fe« 
laofed. , . . 

To get rid of the above-mentioned inconveniences, we fitted 
the speculum into a brass ring, furnished with a channel in 
front to receiwe tlie edge of the cover; the specolum itself 
hemg faitredQced ftom beimid, and its bade flx«d in the wsnal 
maiiiicr. The lid or cover is formed of three pieces of brass, 
neatly fitted and hinged together. They are of such a size, 

I tkat when lybag down on the sides of the tube, the central 
wgBMjDt of the three applies accurately to the m&rior stave of 
the odkagdn, and the other two pieces rest inclined on the two 
staves to the right and left hand of the bottom one. In this 
position:^ it can intercept none of the light moving in Uie teles- 
copic iO|iin^. 

in the same line with the centre of the hinge, a square rod 

cfirou is attacked to the middle segment of die cover, projecting 



i 
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tOBgentially from it. On this a key isfitted to the inner surface 
of the folding lid, to which two slender springs ar^ affixed. 
When the telescope is placed at aa elevated angle, these springs 
prevent ihe lateral segments of the cover from Iblling forwards, | 
or strikiog against tlie face of the mirror. These springs ara 
not, however, so stiff as to hinder the cover from folding down 
to the wooden surface of the tube by its weight. At the top 
of the box, there is a spring catch (detent) fixed, to prevent tha 
lid from falUflg off« The specnlun box (frame) is attached to t 
the end of the wooden tabe, by res^g in a s^ at the bottom ; | 
and having two screws to adjust its inclination to the axis, in 
the same way as adopted by Sir William Herschel. When in | 
its (daoe, the jprismaiic iron. rod stands opposi|e to a hola in 
the tube, by wUcfa the hey is introdnced to open or oover np ^ 
the mirror. A small sliding plate shuts up this hole. 

Fig. 1, represents the speculum uncovered, with the lid | 
Ijug against the nnider, surftce of tha tube. The dotted 
Ihies are a ssctioii of the tabe* A the specnlam, B the boz^ 
0 the lid, D die spring catch to hold die lid in its plaoe. B { 
the square rod, for the key to open it by. Fig. 2, shews the | 
speculum box shut up» and fixed in the end of the wooden 
octagon by the adjusting screws* as at F* 

wis are, Sir, yonr obedient servants, | 
Tq JDr. Ure. (Signed,) John and Roiaaflr Haet. \ 



•Ilg. I. r ' Wg.n, 
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AttT. VIL JSaperimetUal Inquiries rdaUve io the For^ 

mation of Mists, By Geo acE Harvey, Eaq^ Mem* 
' ]t>er o£ tbe Aalxooomical Society of Lowlaa« 

M AiVT af tlic feraits contaiDed in the following paper were 
obtained in consequence of repeating the interegting experi- 
ments on the temperature of air and water, perfomed by die 
Ftesident of the fiojal SM^e^, doring Us contmentd tow, 
ind Clinch he ioftitiited with the Tiew of tracing the causes 
whtdi contribute to the formation of mists over the beds of 
livers and lakes, in calm weather during the night, and an 
account of wluch may be feen in the PkilmopkM Traameliim 
for 1819« 

• ft rnuet not be nndentood, howerer, that this essay is sub- 
mitted to the readers of the Journal of Science, with the slighteat 
idea that it can in any degcee add to the nnqoestionable ac- 
€«raiiy of the principles on wlneh Sir Hnmphrey Davy hat 
founded his theory : and it is, therefore, hoped that it will 
merely be regarded as a series of illustrative examples, which 
the local facilities of Plymonth and its neighbourhood have 
afforded for obserrattons of this kind. Tbtse focilities arise 
frcMa tlie efeva<fim if the land snrroiindhig the water, and ftoa 
Ihe depth of the riverfsmer and of thesea; bolSi of which, 
according to a remark of the above philosopher, are essential 
conditions, in order to produce a mist of any consid^able 
density or magnitude. Hie present year afibrded many oppor- 
tiaHiei for attendh^ to fltis interesthig subject, and hi no case ^ 
h*?e 1 perceived any phenomena at all at variance with the 
principles laid down in the paper before quoted. 

As this paper, thereibre, wiU oontain little inore than a re* 
gister of foots, they win be detailed nearly in the <»der iniiiiich 
foey ooenrred, with iJjc addition only of such observations as 
may hare a tendency to illustrate the phenomena with which 
they are connected. 

Some oxperimental faiquirios, relating to the deposition of 
dnw« rendered' it necessary that' the whole of the night of the 
fT& of April should be devoted to observations connected witii 
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the temperattird of the atmosphere, and that of the grass of ft 
meadow in which the expeniiieots were performed. To leave 
DO hfanch of the ftal;^ect undar coMideralioa. unexplained, 
thatmometef oi'ft viiy Uioite oamHimcllkn, ud flaoMl in 
4ifierent attiiatioiis, wero sooceMively ezanlned every half 
hour, fro 111 half- past nine in the evening, to Dine the next morn- 
ing, From the hour first mentioned to four the succeeding 
notiiiaipy the tempefatare of the air, at an eteration of teTco 
feet above the giouttd» emstW tiie temprntme of the Burtee 
4)f the neadow, and the upper sky and die horinm were Inoid 
and clear. After four, however, an alteration in the aspect of 
the heavens^ and also in the states of the thermometers, waa 
peieeplible ; and at half^patt four the air indieated 39^^ F*» and 
^ ground 40^^ F* ; wheieasy at four, the fovmev was 41*^ F.^- 
and the latter 40° F. At this moment a thin haze was visible 
by the aid of the twilight, hovering over the marshy lands at 
the foot of the meadow^ and, at five ha4 considerably mciease^ 
both in density and qnanttt|f« the taoiperatuia of the w at thi| 
moment being 40° F.,^ aad the ground 411"^ F. Al haiqpaat 
five A. M., the misL had very much increased, extending 
itself into some of the adja<^nt fields, and having its density 
pmeptibly greater. A reference to the Iheraometer also indif 
oated .a still greater differ^e between the tempemtnin of the 
air and ground than in the former instances, the air still retain- 
ing: its temperature of 40°, but the temperature of the gro&nd 
had increased to 43^^^. At six A.M^ the mist had so mack 
increased as to obseure the ne%hbonsinig town of Sumehoose, 
pMd which had been visible during the fonner part of the night* 
The temperalure of the air at six was 4 and the ground 46|° ; 
and from this hour until nine A.M.. the time when the last 
pbsarvation was Hiade,r the ground stiU.contiotted to [rtrssflis a 
t^nq^eratnn grmtm' by sevecal d^giees than the air,, and dadnf 
the whole time of observation tl^emiat cootumed of coniideraUn 

density. 

^ From the preceding obserrations it q;f>ears, that the quanti^ 

^ density of the mUt increased in pfOfNivtion to the 

the temperature of the ground «^f«r that of the air. Oneof 
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iIm MditKMis oMtttloMd by llttr Hump hrj ftr tliti fimwHioe tif 
nisi in ^tt-qimiitity o^er water is, that the excess ot lU tem- 
perature above th^t of air should be as great as possible. . 

The temperatures of the air and of tha groo&dy atti|9 
vfaen tiM mkt first pmHved, «M ^ 
mvmdepmiioiMifer the n^t» Ibr at d.AJtf. tfie «r mdmHed 
39^, and the snr^ of the meadow 38'='. Tiicsc greatest de- 
pressions of temperature were perceived ju&t at the numeat 
when the first golden streak of the dawn had ftppmrad^ aad 
whan the partkto af daw whkh had baan dtpo^kedan tha 
upper eudhca aCaplata of glass, alaiated six indiee above the 
ground, were completely frozen, the moisture on its under side 
remaining in a fluid state. As the entire series of observauoas 
may be acceptable^ they are here giveo. 
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Hie night of lha llfth'of May^was dadloatad to innilir par* 

O^eemtions wm tnadlTfiaai soa-eet to san-rlse, every 
quarter of an hour, and in no case was the temperature of the 
aiz foand^^ota that of the ground, tlie nearest approach to a 
atate of equality -bayiiig been at 6 A.M., when tha warmth of 
dlia air exceeded that of Che gfOand S^^* If a ndity howvTWt 
was formed during the night on any of the neighbouring sheets 
of water, or on the marshy lands below the meadow. The 
greatest depression of temperature took place at four, abont 
tvalyminateabeiM snn-rise, which same hoar mdieated also 
the least tempmlua of the g^ass, of a tfaataioaeter laying on 
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tefHM^ covtaBd by a glMi pUuta, vhidi raited <m ite 
balb; i^o of a tbermometer placed cm tke upper surface of the 

glass, and likewise a thermometer placed in the fdCUB of a 
tbecnoBcope. IM. general circumstances of this night were 
a|i|WM«tl7 Hw lame dm* of S7th of AprU, at Wm* lbs 
dafiMtttkrti of daw aad tbe cimram of tbe ataMiqpban bon a 
strong resemblance to it; still np mist was perceived, the tem-» 
peratuce oi the atmosphere haviag in no case iaika below the 
tlNiqpflnlBfe of tb« gcaoad* 

OnOwiatboirJut/at^l PJi.ta.iaitl btgan to ten oa 
tba Ma, and ki a BtMnrt* tine it rapidly eateiided itMif over iba 
iaDd. Tlic iollowing observations were made of the tempera- 
tuies of the air and land. 



Jim- 


of tbtaranid. 


Tenperature 
of (he Air 

tMiGltMUid. 


» WW. 


o 

70 


A 


6} r.M. 


67 


62 


?! r.M. 


6b 


62 


9| P.M. 


65 ' 


64 




Maximuin 
Cold dnrinK 
the Night. 


Maximara 
Cotd duriug 
the Night. 


■ ■ 







The mist appeawd the greatest at tbe time tiie first teiapera- 

lure was dcttjimiued, which was about half an hour after it was 
first observed. Its density diminished during the two succeed' 

obacmtioBS ; aad it wiU be Iboad from an inspeetioa of 
tbe above table, tbattha eoviirof tba temperature of the graaiid 

aicm that of the air likewise decreated. At bal^past nine, the 
mist was changed into gentle raiu, tlie tliermometer at the same 
time indicatiag oaly a di^rence of a single degree. During the 
mgbt»it afpaanrfrom the aiaaumiim d^graei of qold* that tbe 
lifiat» t han aa a i etar ia tbaak araabalf a dag^Ugbar tiiaii 
ibat on the grass. 

At the time the temperature was first observed on the land^ 
a simultaueous oUervation was madfi by a fi:iead» oa the ^g 
and the leauite wen tbe IoUd vieg : 
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Time 


TemmiAMpt 


'I'emperaiure 
of We Air 
• F«*Ubore 
tMfca. 


6b. 15' P. n. 










Tenperamre 

of Air s Feet 

Land. 




70° 





Willi respect to the observations contained in the last tab]e» it 
may be observed, that one of the conditions necessary to the 
formation of mist in abnndance over the sea, aooording to 
the author of the paper before quoted, is the de^ccin which 
the temperature of the water exceeds that of the air; and it 
is not improbable but that the excess of the' temperatttie of 
&e land ahooe that of the sea, the teroperatore of the atmosphere 
reposing on each bein^ precisely the same, was the cause which 
led to the rapid passage of the mist from the sea to the land, 
as observed at the commencement of the observations* 

«For several of the latter days of August, some line masses of 
moving mist were observed, early in the evening, floating over 
the sheets of water, and other moUt places in the marshes be- 
fore alluded to. On the 27th, between eight and nine, a beau- 
Md stratum of It was seen hovering over a part of &e stream 
which supplies the town with water. The mist moved in the 
direction of the running stream, but with a' velocity much 
greater. It also accommodated itself in a most singular man- 
ner, in its course, to all the turns and windings of the channeL 
The breadth of the moving cdiumn was nearly the same aft that 
of the stream, and its average aVtitnde about Ave l^t. The 
following observations were made on it. 



TiMt. 


TenpcnUnre of 
the Water. 


T^'mneraliire of 
U c Air orer the 


Tii-!u|'rrT?ft»r<' of 

! r Cl i. ,1-1.1 

nwir Ui« Mi»t. 


Temperature of 
Ui« Ail above ik 


9 P.M. 


500 


47|o 


4y> 
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Tbe itlAtkMUi of dMe teBip«ralmi m eteeediogly curioii0. 
He iMperatnre of the water bm§ greiUer tihan tiiat of die tir 
above it, uttf ^ caate of tfie lbnaatioii of Um niet and tlie 

temperature of the ground being; below that of the air which re- 
poead OA ita aBrlaoe» waa aUo the cause why no miit waa ob« 
■amd over ita mtee. Hie aiaaa of air o?ef the water waa 
9^ degrees, coMir than the atream ; whereaa the air on 
borders of the channel was 4° warmer than the grouDd on 
.which it reposed. 

JBariy in the nKMrth of September* at aboot 3 P«M.| imaienae 
miaaea of mist lolled in from the aea» flll»^ the whole of the 
harbour, and oorering a poitioii of the anrroondioi^ knd. At 
three, the greater part had disappeared ; but a fine column of it 
waa observed in a perfect state of repose, over the bosom of 
the creek which runs up to the little village of St* Joha'a, at 
the entrance to Hanoaae. Having taken a boat» for the pnr** 
pose of performing a few experiments, I found the temperature 
of the air near the shore to be 6b \ and the water 63° On 
approaching the mist, however, a depression of temperatara 
waa gradnally pe)eaptH»le» and the theimometer was found auc- 
eeaaively to indicate 65^, 64^, and 63^;— and when the boat 
was rowed into the centre ot the mist, the temperature was 
found to be 62^, and that of the water about 63^^. On retiring 
froBi the Buaty an elevation of tempantnre waa inunediately 
pero^plible» ^ mercery atandiag at 64^; and by proceedinf^ to 
a atill greater distance, the temperature successively increased 
to 65° and 67^, being within a degree of what it was on leav- 
ing the ahoie. The oohnon of miat aoon afterwards diaap* 
poaradfe 

On the Idlh of November, at 6 A.M., a very dense mlat 

covered the neiglibouring land and water, rising- above the 
highest of the surrounding hills* At 8 A.M., I had occasion 
to cieaa the river I\uner» the mial atill shroodiagihe whole of 
ite snrlhce, and diat of the adjacent country. The part crossed 
waa aboot a mile in breadth, and many opportunities therefore 
presented themselves, of estimating the temperatures of the sea 
and mist On the eaatera border of the riverp the air vu 4^""; 
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>ib4 for about 300 jakto mm, the ut.wmfotiaig m thg vaUr, 
fpiefenred die mm tMBperttum. Towwds middle of the 

river, however, the temperature of the air was only 41°; but on 
approaching the western shore, it was found gradually to in- 
crease to 43°. This deprtttnn oi umpanftm u» ikm Middle 
of tlie toMt, noit etrikuigly eeeords wOk dig fiev Sir Honphry 
IJevy te^n ^ A* hicreMe of mists after their first forma- 
tion; — and which he accounts for by siippuiiing, that the in- 
ctease depends not only upon the constant operation oi tbe 
came vhich on^^iaaUy pmdttoed thmf bat libewise upon the 
ladaalioii of heat from the wpeifieial parliolee of water eom- 

posmg the mist, which produces a desctadmy curreut of cold air 
in the very body of the mistf whilst the warm water continually 
^eadM up vapoar. Ibe temperaiaie of the- riw waa 53% both 
Bear its aheiea^ and ia tbe auddfe* 

. The lattd beyeod tbtf weitm tide of tbe ri?er, It hilly and 

I unequal ; and accordingly the temperature of lIjo air was found 

I to vary from 43° to 39J° The air m the fields close to the 

rifer wae42°; onhigber Jand it anonated to 43% and in tbe 
valleya and lower gronnda, it varied from 41^ to 30|^ 

At a quarter past nine, the mist still continued, and so dense, 
tis totally to obscure the sun. The temperature of a rivulet 

• was found to be 61°$ being two degrees colder than the water 
of the Hferi and the air above it 40% also two degraea colder 

• than tbe medtnm tempmtare of the air leposing on the Tamer. 
At the same moment, the temperature of a meadow was found 
.to be 44% and of a ploughed field 46°. At half-past nioe the 
ttiit auddenly daaclctied the aun^ whan the air above tbe same 
.maadow was Ibnnd to be 42% and the green soil 46^. At 

• noon, the mist had disappeared, and the temperature of the 
air, both 4>ver the land and sea, was 5d% the river preaerving 
the laaqmtare of 63% tbe aaae aa eterly m the monuag. 

During the aftenoon of the 10th of J«iie» a dense jnist had 
formed, which covered the beautiful hill of Moont Edgcumbe, 
and also completely concealed from view, the Breakwater, the 
^ ships in tbe fikMind, and Hamoaze. CucuauUnces prevented 

» 
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horn atlMdiis to it danngikibnSlmm^'^ 
mvm, ft uJ ing 4km nmt rtpkUy ^appearing, I wait ^ tbe 

water, and found, that as llie temperature of the air increased, 
so the wist dimmisbed. 1 he &rst obftex?atioa found thc^ teiii« 
ftntaiM of the «ir and wi^r «h« i«iiie« behif but 
wlwiitiie «ir iaereaKd to 6dJ^ wd a4^the mi mdled n4»% 
away. This phenomeflob aeeoidi most pcfrteotiy m principle 
with the observation made by Sir Humphry during his voyagia 
on ih» Dainib», that the 4iftappearance of mist mhlti inm 
an elmtiOQ of the temparaCara of the air* 

Bunples bare occair e d darfai^ <be paat aatmner, of miate 
existing in a very dense state, over water, in the mominn , wlien 
^e difiereace io the two temperatures has oaiy amounted to ' 
two dcgroai ; aad in one initaace indeed, a remariialiky danae 
mift waa-ezamined, when its tenperatore was only one degfise 
'below tliat of the water. To produce a mist, in the first in- 
stance, it appears, from the experiments of Sir H., that tbe air 
mast be cooled from three to six degrees belmo the tsnpeiaitQie . 
of the water. Alter, howefer« it has onea been ibmedi it may 
ejust for a considerable thne, after the air has gained sndi in- 
crements of heat, as to reduce the difference between the tempe- 
ratures of the air and water to a very small quantity. Between 
the first formation of mist, and its final disappearaneet it is art* 
dent, tmm the princfples laid down, that a moment mast eziit, 
when the temperatures of the air and the wa4er will exactly coin- 
cide. Before this period, tbe principle which promoted the forma- 
tion of the mist, may sometimes eontiane is opetaliont bat with 
a dhntnished activity, until an eqaality of temperatnre is at- 
tained -but after ibis, tbe mist will disappear, with a rapidity 
proportional to the maprnitude of the increments wliich the at- 
mosphere may receive. The continuance of tbe mist (omitting 
the consideration of the radiation of heal firom the s apsifimsl 
particles of water composing the mist) sMnt be rsgnlafesd by 
the difference between the temperature of the air and water; 
and which, from tbe diversibed nature of our atmospheric 
changes, will be etceedhigiy mind aad anfiertaia. 
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Tk^ Mbwisg teUe ooaUaw an abtliaei oft mm MttlU 

recorded, at my request, by scientific friend aad which 
periectly accord with the limuuoas Tiewft .of Sir DaTj* 



Month and 


rTeffiperatitre of 


T«Bperature of 
Water. 




Day. 


, Air. 




June II 


b9 


o. 

63 


Thick mist. 




59 


59 


Tliick mist. 


4 


53 


59 


Thick mist. 


6 


ft4 


59 


Moderate ouft 


7 


56 


59 


Tliin mist. 


6 


54 


60 


Mist and geailc rain. 


28 


58 


63 


Do. do. 


31 


49i 


(ill 


Very dene mist* 


Sept 3 




61 


Thia mist. 


4 


56 


61 


Thin mist. 


10 


63 


594 


Dense mist. 


If 


94 


«0 


Do. d». 


24 


58 


59 


Very dense mist. 


28 


51 


58 


Moderate mist. 


Oct. 4 


63 


5di 


Very dense mist, 
Mownite mitt 


11 


48 


S5 


15 


<«* 


&7 


Veijtafemitt 



All the preceding observations were made at 7 A.M.> exc6|ktiiig 
the first, yfhkk was at 6 A.M. 

Some instaaces also hM occuntd, to aUostrttti a rentek 
nndebySir H. Bftvy, that a cunent of dry utr passing qcfose^ 
a mer will prevent the formation of mist, even \\]\cn the 
tetaperature of the water is much greater than that of the at- 
mosphere ; end he addooei en eiempie of the Jharabe .herag 
no mist on its sarlece» when the tenpeietafe of lihe nmt was . 
61°, and the wr only 64°; the cause of which be attributes to 
the prevalence of a strong easterly wind. The following axte 
some examples which occurred during the past sQamer ' 



and 


T«Mf«mtnre 
of 
Air. 


TemMrature 
Watar. 


SBXASKS. 


Julv 13 

so 

Septu 

19 
SI 


o 
58 

58 

56 

53 
54 


68 

59 

60 

1 ^9 


Atmosphere clear. Gale from N.£. 
Atmosphere clear. GMe from £• 
Cloudy. Gale frnm E. 
Clear. Gale from K. 
Cloudy. Brisk Gale from £. * 



These observaiious were also made at 7 A.M. 



♦ Mr. George Pridham. 

Digitized by Google 



64 Jllr. Harvey on the Formation of Mists. 



U jnay al&o be added, that the temperature of the air U 
iMietimei contidarabiy lew tban that of water, 'duriog raiik 
The Idlewing m inetanoee: 



Moatk 

ttnd 


Air. 


T«m|>vr»tan 
«f 

Water. 


REMARKS. 


July s6 


O 

6oi 
S« 


69i 

69 

S9 


Clouds with Showers. 
Heavy and fiw^Mcat fAn&ntn* 
Cknk irilh Shovran. 



The example of the 31tt of Jaly, exhibita a lemarkable dif- 
fiMTcnce in the temperatares of the air and water. . 



Aet. YUL On the Light produced by the Discharge of 

an Air-gimi 

fe fie Editor ^(fte QimierfyJomrnal^Seieme and ^Jrts. 

AxoHO fhe Yarious methods of prodocing light, taken notice 
of by pMloeophical writers, that from the discharge of the air- 
gun has nut escaped observation. It is asserted that a flash 
of light is seen at the muzzle of the air-gun, when it is dis- 
charged hi the daik. This light is supposed to be electric* 
and to be produced by the sodden expansion of Uie condensed 
air m the atmosphere. Having often attempted to produce 
light in this manner without success, 1 varied the experiment 
by introducing successively warm, dry, and damp air; and 
disdiarging them in moist, dry» frosty and warm atmospheres ; 
bttt always without socoee&ig in'Ihe production of light. Lest 
the barrel of the gun might be supposed to absorb the electric 
fire, I discharged the spherical magazine itself by striking 
with a hammer on the valve, but still without the expected 
success. 

One evening last autumn, while discharging the same gun, 
during twilight in a back court, I observed for the first time a 
faint light. I now concluded that it must be from the wadding 
exsltfaig friction on the inside of the barrel (all the former 
experiroeaU having been made widi an unloaded gun). But, as 
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I coaM not re*|nrodiice tlie light that eyenin^, I imafined that 
the ilrst waddhig^ (maidB of paper,) had been di ier and a better 
eJectric. 

I now tried dry silk, wooUen» fealhersy paper, ronn, akelt-lac^ 
sugar, as well as tubes, and narrow s%s of glass. 

TW first three and diell-lae oecasnmsUy produced light; 
sugar and glass never fkil to do so ; but that from the ^lass 
was by far most 'vivid, affording a stream of bright greenish-^ 
, eok>ured light, extendmg aboat a Ibet in lengUi lirott tlie 
Mnzsle. IniagimBg that it watf the fdod^ with iriiidi the 
eleefric snfostanoe was driren througli the air that occasioned 
the phenomenon, f enclosed small lead shot, peas, Ice, ia 
pieces of silk, leaving a tag of silk behind. By this con- 
Irmuioe I expected to prodnoe a hmtmeiis slraani, tmt 1 ooahl 
psNslve lio-lighi whaihmr Uram any «f them. 

The preceding experiments were nrade in cellar of a 
half-fiojshed house. I repeated them before some friends on 
tiie Ibliowifig evening,^ with the same . success. But what 
was our sufprise en trying sosie of the old silk waddhi^ 
vhieh luid heeooM damp and diity ftom lying on the floor 
since the last night's experiments, to find them yield a much 
flKNce luminous appearance .than before; and, that small 
pieces of splitlsth^ and even damp saw-dast pieked np off 
die floor, likemse afiwded light V« now. tried gift 
empty or without a charge in its barrel, when wo ftnmd it 
always to give light at the first shot, after the magazine was 
duuiged; and tiiis^tooli plaee.wholher the charge was higli 
or low. 

* My brother remarked that some paroles -of fisse or sand 
might possibly fall into the barrel, as the ^un was rested 
against the wall, during the time that the magazme was 
chafguigr; tiie attrition of which partides might profaobly he 
tho'cattse why the first .^Usdiarge appeared laminoiis. Ac- 
cordingly, on taking precautions against this accident, np Kght 
cpuld be obtained* But on introducing a little sau4, a bea^ti^ul 
stream of It^t was seen at every discharge. 

It wan now evident that the light was produced by attrition* 

Vol.. XV, P 
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•nd thai the saoi ainieriog to tlie iplil ktii, law^doBt^ wOkp 

ini^ht be the real cause of the light. We next tried pieces of 
very cleaa and dry silk, wool, feathers, and cylinders of wood^ 
carefully freed from sand, and faond that no li|^t cooid be 
ezcHed by their lOeaiif. 

Finally satitfied tihat attrition was the sole canse of the 
luminoua appearaacc, wc tried siliceous and other hard bodies, 
which emit ii|(^t on being rubbed together, sucfi quartz^ 
flnqr-epiMry #e»f and £»iiad thm all to be InniiMHUi* Fron 
kodiQS of an opposite natiue 90 light ooold be elicited. To 
ascertain whether the light from these' hard substances, 
might arise from small particles of iron torn from the sides of 
die bantlt Ul» upukM figm a cutl^r^s wbeel« wi^ held sand* 
fragments of spar and sngar simaisively In ow liands» at ibe 
SMMsle of the gun, and discharged it at them. In this way 
they all appeared luminous, tliongh not so bright as when dis- 
charged fiooia the bansU To see whether it might mif be an 
slootiieal appeoMneOt arising ftom t)ie ab bei«g vwtently. 
14pm agwnst tbisse ovystalluie bodies* we Ibrssed m siaall 
grating of clean and well-dried thermometer tubes, which we 
held as before, opposite to the muzzle of the gun; but could ii^ 
this case perceive no luminous appearance wbaleTOV from dia«t 
ohaiges of coa^densed W pMiad thi^pigli, th^ 

HeaoiS it may be conoloded that light esuttsd on the dis- 
charge of an air-gun aiises solely from attrition, occasioned by 
sand or oth^ bsfd substances adhering to the wadding, ox 
8lttiisg by aocideiit into the l^n^el; aad» that 00 light can be 
piodaced firom tlie sadden expansion of the air from a cqn/m 
dtnsed magazine, or from its impulse on ^e still atmospheie*. 
By introducing sugar into the gun and discharging it against 
a. wall in the dark, a flash of lights if seaa to proceed from the. 
«^^, M it stakes the w#. 

• Hm light wUeh If . Bid says is extricated when we eaose a glais' ( 
globe Sned with air to burst » esws, must ht SlWlbsd laths UMiaor' . 
Ihepsitisits of tiio bwlrsngiwimwh stMt» 

I 
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Art* IX. — Details of a Barometrical Mmsurement of 
the Sugar-loaf Mountain at Sima Leone j a/id of other 
Heights situated within the Tropics. In a Letter from 
Captain Ed-wakd Sabinb, of the Rq^al Artiller^^ to 
J.F. DAMi£LLt Esq. 

MY DEAli SIR, 

I have much pleasure in communicating to you the accom- 
pttQTUig <}etM| of A batometriottl meatttrefiieiit of the lieiglit of 
Svgar-kiif Ifoviiliai «t Sierra Leone, lieteiMe I am edibM 
10 add HI eoMpftrHKHi, liie resntC of a geometrical determination 
of the same, which has been accompUshed since i quitted 
Africa. 

Hkt Sttgar-loaf, w called tnm its ihiqpe, is Iftie higiitet point 
of ihe moan tain disttiet of tlio colony, iticloded as yet Witfiiii 

the limit to whicli calLivaliou lias extciidecK 'Vlus district, as 
you ar^ aware, is the site of the twelve most mteresting settle- 
sMBti of liberated Afkicam, ftom tlie prlaai^al of aiiidi, Re^ 
gene-town, it is distcmt about three miles; being altogetber 
abont eight or nine from Free-town, the scat of government : 
a road has been opened by the inhabitants of Regent-town, by 
which the sMrniil ia accessible, and has been sufficiently cleared 
of its fomt^tneeio admit tbo Tkrtr anmnd. la (he e<nitiniia*' 
tioK of die Sierra towards Hie sDotlr, at afMiit 99 ibHes disttliice, 

tl}e land appears to attain a greater general elevation than ih 
the neig^bbourhood of the Sugar-loaf, and there are several 
potntSy espeeiaUy^ wbich are probably miieh iiigher; to thesa 
tbaia is as yee no road,- tmt from flie very rapid iMhrance wbiclk 
the colony is making in population and in settlement, it eannot' 
be doubted that these points must very shortly be necessarily 
iaehtded in the Colonial Sarrey. 

Dr. meal, depaty»iMpeetor of army lA»pit&I's» *wai iSeA' 
enofi*h to allow mo the use of a stationary bardmeCftr', in ex*' 
ceileiit order, made by Gary, and the property, 1 believe, of ^e 
CoUege of Physicians ; it is the same instrument which has 
aiaee aiecompanied' Captain Laittii^ in his veryintere^^^ eiT- 
cuNlai to ibo SoeMa eoustry, in- #bich tbe* Nigct' tSlSe^ lU 

F2 
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rise, and wliich has enabled him to ascertain satisfactorily the 
deration at whicb that river originates its yet unknown coiurse*" 
Hie eceordance of ibe portable barometer with the stationary 
wai examined before and after the obeermttons for the measure* 
ment; the latter was placed in the room in Fort Thornton, in 
which my pendulum experiments were made, and its height, 
COnseqnentlyy above half tide, carefully ascertained by levelling, 
was knomiy witii tolerable piedsian» to be 190 leet; tbe Yaria* 
tions in tbe.tositj and temparatore of tiie atmospbere, and m 
the point of deposition of moisture as indicated by your hy^o- 
meter, were observed at this spot by Captain Laing, at stated 
peiiods viUi a ebmometer* ob tbe jl8tb of Mareh» so as to be 
rittnltaneotts iritk sneh as dionld be made at elaTations. 

I sliall confine myself to stating the data necessary for the cal- 
culation of the heights of the clergyman's house at Hegent-town, 
and of the summit of the Siigai-loa& . At the first of these star 
ti^, Urn baiaaaeter, baTing been syispended ai^ 
feet below tbe gallery wbidi snrroimds tbe clergyman's bouse, 
sliewed at 7 A.M. on the 28th March, 29.017 in., th. 74°.5, and 
the point of deposition 57^ ; the corresponding observations at 
Fort Thomtoii ware 29.890 in., tb. 79^«5» and tbe point of depo> 
sitkm At 1 1 A.M. on the same day, the barometer being 
suspended in the shade, at the sumnuL of the Sugar-loaf, the 
cistern 1^ feet below the highest point, was suffered to remain 
«tt^l,12 o^docky that the mercury might acqoire die tempera- 
tnre shewn by the attached tbomonieier ; iHiea the observations 
registered were 27.560 in., th. 82°.2, and the dew point 70®,— 
those at Fort Thornton being 29.796, th. ^4^^ and the dew 
poont 70% alsck 

The mercmy bemg redneed to tl^ same.tempsrtflnfe at tibe 
upper and lower stations, and of tbe dtferences in the 

heights of the column hc\n<r added on account of the respective 
diameters of the tub^ and cistern of the barometer, tbe true 
di&rences are, between FortTbomton and Regentptown .8 in^ 
and between Fort Thornton and tbe Sagar4oaf 2M3 in., at the 

temperatureB of the air, and under the pressure of the amount 
of atmospheric vapour specified above* The approximate heights 
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Maeet, m di» nMmer iod agreMbly to tlie isUif wttidi *yo« 

have given ia the XXVth Number of the Quari^rhj Journal of 
the Royal InsHtutiony it results that the floor of the gallery id 
ibe ciorgyMtt's haaa% at Ragent^tofwii ia 983.6 ImI, and tlie 
ai»aui of the Sagw-kaf, ttSl^ ftet above dM aaa. 

I baya taken tlia liberty to add '(thtwf;li widiout permission) an 
extract of a letter which I have received, sioce my return to Eng- 
land, from Tliomaa Stuart Buckle, Esq.^ engiaoor and tvnr^ov 
of the colony, ataliBg tbe leavlt of a oompaielive geoaoetiic^ 
M e aiarM U Mit . ** I wet aseeli gratified to fiod, on eomputing the 

altitude of the Sugar-loaf, from the trigonometrical observations 
that I had taken, that the result diners from your barometrical 
naaaiueMit only a lew feet; I make ita beigbt 2403 feet: the 
brigbl of Lneotter liovaeain I ooni|ratod to be 19M» and U 
was sufficiently satisfactory, on taking into account the dis- 
tance of the Sugar-loaf from Leicester Mountain, and the ex* 
oMi of ita heiglit above that of Leketter Moe&tsia, tbat tbe 
malt of the letter wee 597 Ibat, whieb; aMed to l9Hf imomta' 
to^8491, tBffiBriag froaa the fomw cel celatio n only two tet'* 

I have added the barometric incasuremeuts of well-known 
phM ie the ialanda of AicenaioBf Trintdedy and JaBMiea ; btt^ 
am iM>t awaie of any pravioua tetelta with wbiefa to compare them. 

Height of the Mountain- house at A^ccnsioa. — July 9th, 1822, 
at 9^ 30*" A.M., a barometer, 17 feet above the sea, Itl a room 
in the Barraek-aiiiiare at Aaoenaieni atood at 30.166. ia.* the 
temperatnre of the air and mercury being 8d^« end of the point 
of deposition GS"" ; whilst, at the same time, another barometer 
three feet above the floor of the Mouutaiii-house, stood at 
27.960 in,, the air and merctiry 70,3, and the poiut oi deposit 
tioD 66.5. From theie data, Ae 6oor.of the Mottntei»*hiwae . 
would appear 2221.8 feet above the tea. 

The upper barometer was then taken to the summit of the 
island, but the registry at that height has been mislaid; it was ^ 
27.3 and aeom hmidradf , being lean than 700 ISset above the 
MflTOtein4i0Me; oonaegiiently, the hl^liest part of A ao e n ii on 
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ter replaced three feet above the floor of the house, and 
allowed to remaia until the mercuiy should have acquired the 
teoiperatore of the nir, nh^Bp «t 1^ 30^ P.M.y Hft Mg^ am 
%7M7 in^ iir and mmnij 79^ peim of dtfoMm ani 
in tlie lower bmaieter 80.137 iik, air Mid mareary 84.5, peinl 
of deposition 71°, whence the height of the floor of the Moun- 
tain-house reMilta 2219 i«et above tke sea» being three feet lcs& 
Uma the fimt BteeanfeiiifiBia The mMUi. niwi e n wiittrtT er SS^ftjfi 
iMt, ie coMidewd the eeneol eleftlioab' 

Height of the Block-house at Fort George, Trmidad. — Octo- 
ber 9th, 1822, at 8i» 30" A.M., a barometer, 4J feet above the 
fmidalion of the Block -house, stood at 29.000 in., the w eid 
Mimcmf bfliig 7&5» and the point of deyowtion 76.6 inlk^ 
slight rain. The eorfei|ioiiding height of the benpieteis at due 
same time, in the Protestant church in Port Spain, 20 feet 
above the sea, was 30.058 in., air and mercury 82"^, and the 

powtofdepoiitie»77<'. Wheooe the foaadation of tbt Woofer 
hoaee would appear 1067 ftet above the aecu 

Heiy/U of J^Ir. Robert Chisholm*s hou$e, in the Port'Royal 
MiomUaim, Jamaica, — October 31 st, at 4^30*» P.M., a barome- 
ter, enapanded agmtt the wall of Mr. Chiahoitt'e house^ % £»et 
dbove the gaoondy atpod 14 2d.967 io., Ae a» aad mibivy hei^ 
68.5, and the point of def>osltion 68^ also; and <m the 8d of 
Kovember, at 6 A.M., at 25.963 in., the air and mercury 65% 
and the point of depositioa 60^. The corresponding obaerv** 
tioas at PortBoyal, at the atme houia, 8 feet abofe the aea, 

Oct. 3l,--Bar^30.007; Air, 82.6; Meic ., 84.5 ; Dew point, 77 
Nov. 2, „ 30.023 78. . • 78. 72 

Whepoe the. height of the gnrand on which Mr* Chiahofan'ii 
hoaee ataiula, leauUt reepectfarely, d087«9 feM, tu^l 4079.7 ieat» 

the mean being 4080.3 feet above the sea. 

All the observations at heights were made with the same 
portable bafoourter ; ^» therefore^ ia added throughout to the 
hivometac diflEareacea on aoeoimt of the ratio of the d 
the tahe and cistern. The height of the column of mercury, in the 
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npg& itftd lower barometer, tmder equal pmeo^e, irat m «B 
fNMn «afeAt1l)r«xamiiied9 aiid liie dfflbreMe* if any, allowed as 

an index error to the lower barometer. I have great pleasure 
in remarking, that I found much leM difficaUy tban I had an- 
iiclpaled, io gettnig oomepoiiding obeemtiont made wift Um 
fiygrometer, on dlie conreetiieea of which I coold svficieDdy 
depend; the ingenuity in ihc principle of this instrument, and 
the simplicity of its applicatioD, together with the decisive na* 
tare of the fewlti whidi h giyea, mdependeBt of the labmr» and 
at best, the uncertflliity of ibrmalaic dedneden, ftm Hi gteat 
adtaiitege oyer the methods by evaporatioQ, or the indications 
of hygroscopic substances: these particulars excite an interest in 
its trial in persons to whom it was preTiously unknown, which it 
probably the reason that the dlatniety which la almost always 
hi the fhtt instance expressed of i>reeision m the obserfation 

itself, is found to give way in practice so much i^ooiier than 
might be supposed. It may be useful, also> to travellers in warm 
cttmatea, to add a remark 6om my own experience) that in as- 
cendlag elefaUonty er in Jonmeying inland o?er rough loadsy 
the ether carries perfectly well in a bottle in the waistcoat 
pocket, with a common cork capped with leather ; and that the 
etpenditnre df ether altogether will probably fall much short 
of the ettimate, as, with ordinary care, very little will be 
Wasted. 

Believe me, my dear Sir, 

Very sincerely yours, 

Edward Sabine. 

London, March 17, 1823. 

Aet. X. Oh Hgdrate of Chlmne* By M. PaftA0aY» 

Chemical Amstant in the Royai Institution. 

It was generally considered before the year 1810, thatchlo* 
fine gas was condensible by cold into a solid state ; and we 
were first instructed by Sir Humphry Davy, in his admirable 
researches into the nature of that substimee, published in the 
Philosophical Transacttons for 1810-11, that the solid body, 
obtained by cooling chlorine gas, was a compound with water ; 
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and that the dry gas could not be condensed at a temperature 
equal even to— 40° Fahr., whilst, on the contrary, moist gas,, or 
a solution of cblorine in water^^crystaUued at the temperatue 
of 40'' Fahr. 

M. Thenard, in Mb Traiti ds Chmie, has deicribed the depo- 
sition of the hydrate of chlorine by cold from an aqueous solu- 
tion of the gas. It forms crystals of a bright yellow colour, 
which liquefy when their temperature ia ali^tiy iaaied» and in 
sodoiii^ give off abundance of gas* 

This substance may be obtained well crystallized, by introx 
ducing into a clean bottle of the gas, a little water, but not 
sufficient to convert the whole into hydrate, and then placii^ 
the bottle in a aituation the temperaiuve of which is about or 
below freeaug, for a few days : and I hare constantly found 
the crystals better formed in the dark than in the light. 
The hydrate is produced in a crust or in dendritical cry- 
stals; but being left to itself, will in a few dnys snblinA 
. from one part of the bottle to anoth^ in the manner of cam* 
phor, and form brilliant and comparatively large crystals. 
These are of a bright yellow colour, and sumeLmies, though 
rarely^ are delicate prismatic needles ej^tending from half an , 
inch to two inches into the atmosphere of the bottle : fsne- 
rally they are of shorter forms» and when most perfect and 
simple, have appeared to me to be acute flattened octoedra, the 
three axes of the octoedron having different dimensions. 

Though a solution of chlorine deposits the hydrate when 
eooled, yet a portion remains in solation» and the crystals also 
dissolve slowly in water. It is, therefore, soluble, though not 
so much so as chlorine gas. When a solution of chlorine is 
cooled gradually till the whole is frozen, there is a perfect sefMh 
ration of the hydnite of chlorine from the lest of the water, or 
rather from the ice ; for crystals of ice, formed in a solution of 
cblorine, when washed in pure water, and then dissolved, do 
not trouble nitrate of silver. 

I neglected to ascertain the specific gravity of the crystals, 
whilst the weather was cold and they were readily obtainable ; 
but, I have endeavoured since to do so by means of cooling 
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mixtures. The hydrate' in' thin plates, was put into solutions 
of muriate of lime of difiereat densities, bttt of the temperatiiie 
^d'tdfi FIrinr. - It muM to ronain in any |iaft a tolntiott of 
s p s cHio gfavUj 1 JS^^ bat thcro was 'c a wstBa ll y a sliglit lilbMalioa 

of gas ; and, as minute and imperceptible bubbles may have 
adhered to the hydrate, the result can only be considered as a 
l<me iqi|»iiiiiiialxm* Tbe iotfd oryitak woaM probaWy be 
iMaTier tBan 

The hydrate of chlorine acts upon substances, as might be 
ej^pected, from the action of chlorine upon the same substances, 
ami it may pecbapa aov- aod then offia a owfanist iKoiiBC 
ilf ff'jirKimflffn' in i f if f iii a f i rt . Wbn'pat laftaitelMii« aaala* 
vaiito'of UmpenOam aaiiwmtmg to JB^ ot 10? took plaoa* 

There was rapid' action , much etlier, and munatic acid formed, 
and a small portion of a triple compouAd of ddouncy carbon 
ead bydfogni* 

WIm poliato ad a tiBBe of amnMxuacal saha it fibefaled 

nitrogen gas, formed muriatic acid, and also chloride of 
nitrogen, which remained undissolved at the bottom of the 
MbrtioB. la aqaeoits solution oif ammoaia eimilar efiscti tveve 
piatead^ bvi beaeliiofide'of aitrogeii waa formed. 

in order 'to arri^ at a fcnowledge of die compoeitikMi of dria 
substance, T adopted the following: process. The crystals were 
<M^bcted together by a small quantity of solution of chlorine; 
dieii fihmd sbid piawed b^weeit meeeisiTe portions of biba«» 
lone piqier, at a leniperatafe of 38^, (care being takea to expose 

them as little as possible to tlie air,) until as dry as tbey could 
be rendered by Uus means. A glass flask with a narrow neck, 
aad eoatMniDg aportionof vatec at d^^^baviag been piavlouily 
cqa a hnp oieed, 'a pordon of the crystals were immediately after 
the last pressing introduced into it ; they ssnk to die bottom 
of the water, and the tiask being again weighed, the quantity 
of crystals introdaoed was ascertained. A weak solution of 
pace amaionla wag tbea pooxed on the water in the daak» caia 
betag taken to add eoniiderable eicess oter that required by 
the chlorine beneath. The whole was left for twenty-fuur 
boucsy in wbicb time the chlorine had had sufficient op* 
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portMi i iy la act oa the ammonia, and any portion of chloride 
«| wH^M Ihit niflit 9l fiiat faaeaa hfm i a na ad amid ba 
faaalaad into ita aia«attHi, aad ita dtoiaa b« csomailea ioia 

muriatic acid. It was then slightly heated, oeatraKaed by pura 
nitric acid, precipitated by nitsate of silver, and the chloride 
aC ail w oMaed and w«i|^ 

llaMlawiBil^ iaaa aipariflMMi caadiiclad Ia ihia waj: 
grains of the pressed crystals wera put into tha flasir, aad 
ammonia added ; at one time there was a faint smell of chloride 
.of wdinffin for an instant at the mouth of the flask, and a little 
Msaa anawia mm addad> Tbaaaitdaj73^gnuofoidofidaaf 
attfiet w d w a ht a awwi fcaan Aa aolntio«» airiltf <Ma ha ii piiriii i a A 
as equivalent to 18 grs. cfalorme, then tlm 66 of hyinita 
maat hava coatained 47 grs. of watert or per ceaa* 

Chloxiaa • . * 27.7 
Water .... 71^.3. 

This aaaily aaeaada adib 10 proporlioaala al mter te I of 

chlorine, and I have chosen it because it gave the largest pfi^ 
portion of chlorine of any experiment I made. It is evident 
Ihafcaay Iota or error either in (ha drying the crystals^ or 
Uia copyafaiao of tha oblorina lata maiiaitia mkA tba aM» 
ma, woald tand to diniaiah'the proportiaii of tiwit alaaiaat, and 
it is even possible that the above proportion of chlorine is 
under-rated* but I believa it to be aaar the truth. Tlie mean of 

CUoriaa . • . MU 
Water 78.6L 

* 

' Note.— Since writing the above, Mr. Faraday has sncceeded in condensing 
cUorine into a liquid : for this Piupose a portioa of the solid and dried kf • 
tfrttte «r dMae s put Into a ^nm\mA fiibe and ftemetically sealed ; itls 
(hen heated to about 100. and a yellow vapour is formed which condenses 
into a deep yellow liquia heavier than water, (sp. gr. probably about 1.3). 
Upon relieving the pressure by breakiag the nroe, the condensed chtorine 
instantly assumes its usual state of gas or vapour. 

When perfectly dry chlorine is condensed into a tube by means of a 
syringe, a portion of it assumes the liquid form under a pressure equal tn 
tfant of 4 or a wMmMlfimw. 

By putting some muriate of ammonia and sulphuric acid into the oppo- 
site ends of a bent glass tube, sealing it hermetically^ and then suffering 
the add to ma «i>on the tut, muriatic acid is generatBcl aate mmE 

Sessure as causes it to assume the liquid form ; it is of an orange-colour, 
rhter than sulphuric acid, and instantly assumes the gaseous sti^ 
BCD the pressure is removed. Sir H. Davy has given an accouiof Iklf 
aaaeruMut to tiie Royal Society. It is probable daitlqr a ilnilerBmlaaf 
tMalBiciit several other gases may be liquefied. 
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AnT. U. Jm'J^dtmn^ of a BcarometriccA Measurement of 
ike Height of the Pico RuivOj in the Island of Madeim. 
Extracted from a Letter wriUm Gaptain Edwabd 
Sabike, of the Reyai ArtiOivy, to Sfr Humphry 
Davy, Bart., President of the Rayed Society, dated in 

January, 1822, on board his Majesty's Skip JphigetM 
on passage betwen the Cape Verd lOands and Qoree: 

^ jMim 4f BMeim htm been rendered accossibJe to a 
greater distance than fornieily, 1 >y roads of recent coDstniQliiiOt 
passable at most seasons by mules, ot mmU hono 

the iskod, ivbkk with imlM is Um siummjm oCMrlboe. 
wg* I avilM mjtelf of Hie opiKHtanity nMdi our short stay 
rfforded, of ntftkiBg an excursion to the summit of the Pico 
Ruiv o, the highest of the island , with a view to obttia a nm* 
Moremeatof iUiM%k,aiBdtoMkoatoCemy wiAapertaliki 
taweier kamg aa liea cirten, onivUcii Mr. l^wanm hnd 
ieetoM^nMich pains, m oMate-the liability to the various 
errors to wliich these instruments are generally subject. The 
party consisted of Cajptaia Ciavering, ot" his Majesty's 
Ph m nmh Mr, Wiutofawr, MiiMPB o£ the IpUgenn^ Mr, G»e6fgft 
Oen^ aabmOiit of tba UnliuknM Sodfty, ta* tiro tM- 
tVipnwiiof tiw fHgate; we were accompanied by Mr. Black- 
borne, an Eiiglish merchant resident at Madeira, who, havk^ 
belore a acande d the Peak, was kind anctiigli to- aadiftaka ta 
coriaot ua^ aad by hia looikkaa«lid«e«adaal)MM% over oar 
¥«ttugueie atlmtoita sad gMta, aa well as by his own entei«' 
prising spirit, enabled tts Anally to accomplish our purpose. 
Lieutenant Stokee^ e^ tke Ipkifeota, was ao kiad m to fenaia 
OB boanl Iko IMgate iktoaglioal the day, to nolo tko variaikMM 
ia taaiperataffo and dooaity of tba ateKMiphare, aid of the point 
of deposition indicated by Mr. Daniell's hygrometer. Theae' 
were observed hourly by a chronometer, so as to be sioMltaae* 
iMM with otkara widck wa.skoidd laaka at liw keigbta at wkieh 
waiitight fiad aaiielyo8« leballdatMl the obeenalieaa)' aad 



Digitized by Google 



76 Baramrtneal JUMtmemmiicfdm 

tliMr oonpvled retulti, at the ekise of lh» totter, and pnrpoM 

io give yott a slight sketofai of our iirata, aadi aa. qay possibly 
be useful to persons desirous of making a similar excursion. 

We quitted Funcbal before day-break, and proceeded about 
aix milaa aloi^ tha ooa«t to tha waatwacd to Can^ra de Louboa, 
fieom whenca wa coiiiiiiaii<»ed the aacant 4a a northerly diiao- 
tioa* At eight wa atopped to breakfast at the Jardim de Serrai 
ahouse which Mr. Veitch, the British consul-general, has built, 
at an elevation of nearly 2800 feet. In approaching this height, 
tha vigataidoii laniiBdad «a at amy atap of Baf^aad ; tha 
people of the comilry, vhoai wa mat oa thairway to maae, 

pressed us favourably by their courteous demevinour towards 
each other, as well as to strangers ; they were weU, and even 
hands^mfi^j dothadj the men ahla-bodiad and good*loolMng» 
but tha wonani alnpst without axcaption« plain. 
, Wa found iha tamperatqie at Mr* Veitch's 16° leei than at 
Funchal, being a much greater difference than we had expected 
as due to the. elevation. An ascent of about half an hour fron^ 
the Jardim opens the first sight of the Carrali which atmcfc 
me, who am, however, but Utile aecuetoaned to.amntaia 

scenery, as tlie uiosL ruagnificent view I had ever seen; the 
Curral das Freiras, which means literallyv ^ beheve, the Sheep- 
fold of tha Nunai ie a ravine extending aavacal milaa in a north 
mvA.aonlh dtrectiont and of comidflcabla widtli» tha aidea eix.* 
tending four thousand feet in height, in character frequently, 
precipitous, and where so, being in fine contrast with the deep 
green foliage of the trees, by which the sides are more gene- 
rally olotiMMl ; thaaa .trees ace pdacipally laurels* amongst 
wbich we noticed the Nobilis, Indica, and Fistens. The vaUef 
of the Cuiral is occupied by a small river, which descends 
^omj^ie .high land of the interior with all the character of a 
mPWUin torrent. Oqr route led. into the Corcal for tha par- 
pose of asoaading its vall^t but the descent being isftpracti* 
cable at the spot where the first view is obtained, the road 
continues to asQead« passing over, an elevated ridge, on which 
there was much snow« In descending on .the Canal side of 
tbiiridgek and ai soma distance beneath its awnmit» ia a cqpi* 
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tut fpra^; wUdi coHmstt in a Beaded h»mn temad iH tha mfc 

^ ^ warlmiea liy whom tlie'md was made. The tempera- 
tufc of the water in this basin was 47^.2, that of the air 46°, 
and at Fuuchal 65°; Us elfivatum 4464 feet. 

Wlaitt^Kta abtemrttoni vaie'ttikm|^»*tfo aiinunii af tiia 
PieoBwOy wytsh wai enT«loped in afoadt dafing iSm day, was 
visible for some minutes ; and it may be worthy of notice, that 
this was the only period in which the proportion of moisture in 
tbs upper air to satuntioii vas abtorfad to ba lew dMtt al 
taehal. Ttw wind toaighagr tfaa day waii earterty ind light, 
bat wHIi IHlie of Iha m^ileasant sensation which usually charac* 
terizes the Leste, 

The time pressing, we comanltad oui hocsea ta IIm Portugiata 
tttendanti, and descending ouiaelfas on feal niofa qalcklj ditn. 
«a eboald- hate done on horadiacl^ 'althoagh atopf^ing ocwarfan- 
ally in admiration of the splendid scenery on every side, which it 
was impossible to pass without notice^ wc crossed at noon tba 
Bibmgo di Cnnrai on a tree winch had lalien aoroia tba toneat, 
the hones fording it lovar down, and pafsaad a toad whU 

led to the head of the valley. We there recommenced tlie ascent, 
and passing through districts of brooms and ferns, entered the 
snow at a sonawlni lower ekatatioa than on Uia beighis near 
diaeoast* At twoP.M> we reached the higfaast point altaiiiaMa 
on horseback, by reason of the depth of snow, 'and of tho 
frequent quebradas, or breaches, in the road, caused by the 
dasoei^ of torrents. It is a ridge 4380 feet above the sea, over 
which the road passes at the foot of the Pico das Totrriribasy 
which is iofertbr ta height only to the Pico Raim' VnaA hence 
Mr. Whiteiaw and myself proceeded on foot, the others of our 
party retaming to the valley to await us. Entering a thick wood 
of evergreens, consisting of laurels, of the Qaereus Ue3^ aod of 
th^ Sriea Afhorea whieb attains a latt^ sisa and grows oven at 
the summit of the mountains, we were soon enveloped in 
clouds by which the Peak was hid from our sight ; and after 
an hoar and a ball's good walk thcoog^ snow, \vhich latterly ex- 
ceadiid two faattndefdi,hnpadad oecaaionaUy byihequebladas, 
#hich are passable only by this sMoffOOiS and biandiosotflnai^ 
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mi not wHtoit ^Aiigeri m a aGp mstwemrnA miM gmnilf 
1m Mil, w« tttluiiedl the cmnut. We egpgri ww dl w odiier 

inconvenience than being wet by the rain, and a liule cold, 
whilst we remained to make the necessary observations ta 
neerteiii the height; cdrtatniynoiiethKtBoed detet ^^hnn ttom 
a wiikr loidcftalaiif at liie sane eeaMa of the year, whta^ 
should the weather be clear, they will be amply repaid. Tha 
Peak bemg nearly in the centre of the island, the v ie w from it 
laast he rmj splendid, thoagh of this we were only aUe te> 
iam, an faapeifMt judgneiit ft€m the aiill«rainfafale oiraaaH 
iHmwi of the waatHir. It ia not odMrwiaa inteiaalinir.thatt* 

as relates to its iieiLrht and situation, being merely one of «e-^ 
varai pianacles in an island of volcanic tonnation. 

It'waa daifc bci»ie we had lejoiaedoar patty ia the valley*^ 
Wahad then to laaaeead the oppoiHe tide of tiMCanal f» 
that which we had deseeoded tn the morning, m order to gain 
a nearer road to Fuuchal than by the Jardim de Serra. This 
aaemtwas moia preoipitooa thaa toy we had yet traviMoed,> 
aad anda tfaoee aaiOBget aa leal Bcrroai who had aot kmmed. 
fmi habit to eonide ia the eav^^botlBfi ot the bonety iiiae** 
much as, during the greater part of the way, a single false step 
wonld have precipitated the horse aad rider many hundred 
feeH into the ^raliay beneath; the qppiaheiiMona of «laBger> 
wen iBffaapa aagMated fay aceonqianmai of toaMight, 
and induced fome of the party to trust to themgelvcs railicr 
than to the horses ; we all, however, ceached Ftmchal in saiety 
1^ mldoight 

Vha bafomettt was Ibaad to aaawer aa tia me^ well» both- 
in ooaveyaace and in aae» I an not awafa of any objection 

to the iron cistern to counterbalance its many advantages 
over those of leather or of wood, the former of which are et« 
paeialiy Mty m beiag aiaeted by duep^ whUet the cefftam > 
ftaedomof the naraofy ftoa air aad awwetare in laaomeiafs el? 
this construction, give tliciii a decided preference over those 
which are iilkd ou the spot, and which 1 cannot consider ae 
othevwieethaB-vory meertahib Iiagrat ea«feiat)y that J hm. 
not t» ooaapy your «lteiMie»wilk the iiBportant 
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its pwtanpance in the ascent of tbft P«ak of Tenerift, Iwtoir 
AepMtm from Bntglioid iiad iNMm to loMfp d«k^ fa^oontwy 
aad lempflttnoiui windi, that we wiM-only able to mieai lefe A 

hours at Santa Cruz. We were told, indeed, tliat the PeaV 
was inaccessible in the winter season, but we had beard th» 
earn at Fimoh^l of the Pko IUIf»» I em awm thatte 
dificiillf hi the two cesee doee not ndwt of Mafmum, In* 
the tree uiteq>ret«tioD ie» that neitheir is accessible without 
more exertion than travellers are ordmariiy disposed to bestow. 
Had Sir Robert M«odfl ai liberty to haie leroaiaedai Tm^ 
xifie for thi«e dayv» weehould eertaUay hafa made the attwpt, 
and as Captain Baudin tncceiBded m December, I trust we 
should not have failed in'Jatniary. The precise determina- 
tion of tiie height of this peak is yet to be aeoonphshed, 
mA appeava worthy ol beimg iiadeitakett« wm it ody to ahb* 
avthaffoeaetric meatuffoweat to the feel of a mom eaoMt ooh<^ 

parison with the geometric method, (both couducted with 
the precision of which modern instruments are capable,) thau 
has yet been effeetad* 4 leaideBoe of aoaio daya at the pio- 
perieMOBf tfio inuamitol ^ wrM a ihaWb Feek» wldeb 
Tuce so abruptly, and to so great an elevation, from the wdddla 
of the basin of the Atlantic, might indeed be expected to pro- 
dace maay important meteorological and other results ; and 
woaldoertaialy throw naeh light on the estertbof f i i ialio u , to 
which ber eaiotri e meeeaimentie Uable» from wyhi|^ eiieaai- 

stances connected with the atmosphere itself, independently of 
errors of instrument or observation, or of the formula by which - 
a MHOtiedfedaoed; tha toil wilfahi wlMsh tUa hafaiMSy 
be B|i|Mpeh«ided woald appeer, hy a eomparisoii of Ae ttgistry * 

of ihe barometer at the top and at the bottom, continued for a 
suilicieot time* 

We oipeweaeed a shwaat iliiap|immtiaent» eadeeanoely raaai' 
mfeiior degieo, m peatieg haettly by Fnego, one of lhe<hpe 

Verds. 1 am not aware of any ^"ood account of this very re-* 
markable island having been published, and am surprised that 
ithi»,ba«iaohttla«iled« Ii riHe m a eene alMst ftroas tte 
UMltt^i edge to aa he^htlMnh eKOeedliiK tbal o# «t. AaMitQ, 
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wfcM %€flnmted by Captain Hortboi^' at 7400'feet» Mkl 

had rcnson to conclude, from the angle which it subtended at 
different distances, justly estimated. The summit of Ftiego- was 
mUAe tern the ship for tmo days^ rifling mnch mbOTe theeloodsy 
and alipwjri denr ; no anioke fiioeecded ftom it, nKhiNigh it if 
said to be ^esnerally burning. I cannot conceive a st^itifm 
more eligible for interesting experiments, connected with the 
nhdkm of hMt and moisture to the atmosphere. 
.1 tafcntiiifl ooeanmi to bring und^ yonr notice nntnaecntate 
pfmetico ^Hnoh pimdk in onr dfrMtories, nnd even in works 
of higher authority, of stating the geographical position of a 
bay, anchorage, or town, generali^, instead of specifying some 
pfrtrtw^"* bearing in tbe aadimge^ or spot on Ike ahoie. 
Madm aiMi an inatanoe wbidi is quite in pomt It is ra» 
corded in the directories that Captain Flinders found Fnndial 
•Bay in 16® 55' 24" W. longitude, and Captain Heywood in 
16° 51' ; Ibalieire that it is just possible that a difference of 
IsBgilnde equal to the diaagmnmt, may be eon^sed wHlmi 
IIm Ibnit of the bay, or nearly so, although it is more probable 
that a considerable portion of it at least is due to an actual' 
diiiereoce between, the captains, than to the distance apart of 
tbebr raqpeetive andtorages. The piesent notice of the ditec* 
tofies maybe suffieient to enable ships to 'find Ffmehal Bay ; 

but it docs not supply a means of comparing- chronometers with 
correct Greenwich time« which is so important to navigators, 
especially at a port fiequently touched at by shijps bound on 
distant voyages* Hie usual pasaaga ffom* the ports of the 
Ohanael to Madeira is from seven to ten da3rs, an uncertainty 
therefore amounting to two miles in the part of the bay for 
which the longitude is .assigned, and wiiich is well withm tlM 
limit of the aachoragep makes a comsponding duibt in- fkt 
time of eight secoadi,7or nearly a seeond m day in the rate 
of the chronometer; an uncertainty which is of great mag- 
nitttdet .when it is remembered . that whatever error it oo- 
' easions^. is mnltipiied io tim snfaaeqnont fvyige by as many 
tiam as tiie number of days between Buf^aad and Madeira ase 
repeated; It would be very desirable that the geographical 
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fables in works of authority, such as in the ConnmmmiU dm 
Tern, and in Profegsor Lax's Namkal Tablei, should have an 
additional columo, spei%iiig the spot to which the latitate' 
and loogitudes rafer ; it is otherwise quite unnecessary to give 
these data to seconds of space. 

The precise geographical determination of sone one spot ta 
Funchal is stiU a desideratum, which I was la hopes of sup- 
plyingr by a sufficiency of Ivnar obsemtions, could another 
day iiaTe been spared me. I may state, as an approximation, 
that the result of 64 distances, 40 of Hegulus west, and 24 of 
the Sun east of the Moon, observed ia the Consul's house, made 
its longitude 16« 66' 00" W.; that the three chronometers of 
Pariunson and Frodsham, on which I placed principal reliance, 
made it respectively as follows : 



i 



No. 384, 16 57 05 
493, 16 57 08 
423, 16 56 39 



By ohservatioBS in £kB fan and after- 

^ noon, and usiiit^ tJie rates $kt which they 
had gone in England, , 



Mean, 16 56 57 



a]|4 that the mean of all the chronometers I bad with me, (except 

Brequet's whose rate bad alteied cuusideiabiy,J made Uie 
Jpngitude.16^^" 30^' 



NorB.-aiaoe tldslsttef wMwritten, Maddm liss bsta vIdM hj 
M^^egkJ'B thips Levea snd Bamuioats, on thsir psstsge to sartey the 

mstemeosstsf Aftiea» UBdmrtbeoonBsnd of Ceplshi OwM. By the 
ehnioQMelm in boMd thess iUps tlw diii^^ 
Marine ObSiMlaiy at Tdshwa, aadths Xos M fa Vaadtfil Ita^, ip^ 
peared 1^ 4^' 09", wbeass sMpurfiy the Ohsssmtoif at XMioa at »» SS^ Sl« 
W., the Loo FoH woald be in ISP ST SlF^Aad isallj, ths ki^tedeor 
tlieCoanirB garden at Fbadial has beea dcrimiMd by a niesn of aiztMa 
tkammmkm, ' tfimSiSly 4ent for the purpots, af the direotifia Sif the 
Cei mnfes i o nera of Longitude. It is nnrlerstood that^ek mean result 
made the gaidea inlQo M'^S^.S W. Th^ three stations ate all witbiaa 
tecand of time. 



1 Goaclnde with a detail of the observations, and the heights 
computed from them. . 
Vot. XV. a 
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Observations made at Madeira, January 13, 1822, to deter- 
mine the elevalion of several Stations in the ascent to the Pico 
Eoiro. 

■ 
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The results have been deduced in the manner explained in 
Bir. DanieU*8 paper, On the Cc^ections to be applied in Ba- 
imnetric Measuiatton,*' published in No. XXV. of the Qkot- 
isrly .Xncf^qffileJloyalT'iisiite^; the barometric 4i^ferance8 
have been au^ented by ^^th, as 68 inches of mercury in the 
. tube are equivalent to one inch in the cistern ; and of the 
approximate result has been added, as a correction due 16 the 
variation in density of the atmosphere, in the latitude of 
Madeira." 



AETeXII* Amai^tM of a Nm Sutphir Spring at Hmr^ 
rogate, by William West, Esq. . 

[CnmBHinicaigd by ths Author.] 

Aw exact acquahrtaaee with the composkioo of watsr of 

mineral springs is, in many respects, highly important; with- 
out it we can scarcely derive the fuU benefit from their medi- 
cinal employment; it dirows liglit on geology, an4 on the 
eheo^try cf nature, and may hereafter lumish as with hhits 

for the improvement of various processes lu the Arts. 

■ 
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Indeed, that tbe truili of this tmi^ is gMtnilj khhy ^ 
cUaiil and tba^pliytioliii h cMowi, from tli« paiiM vlMi 
lunmlieeiibeflowied upon the improvement of the means for theu: 

analysis, as well as the examination of the water of particular 
spongs. Thut lu^ther of thieise respects, however, have we 
atttmd the leqiuaifie degree of certain^, it evident fion the 
foet Ibnty In eomparing two seta of expenmenta on any mmefal 
water, made by diiBPerent persons, we find, in all cases, a con- 
siderable difiereoce in the results. If it be said, that this arises 
from the water of the aaaoe spriai^ being differently iaif ngnaied 
at difoent timaa, I reply, tfiat it anfficietttly pijofea oar pittent 
deficiency, and slionld etimnlate onr diligenoe to obeerve lliat 
we have no means of proving iiow far this really Live case,, 
or of distip^ishing, with certainty, how much oi the discre- 
pancy ao obvioua between Tarioua reports of analyses is owing 
to rei4-^ff<srenceain the water, how mneh to defective fonnnlss, 
and how much to negligence or mistake in their application. 
Probably on this, as well as on many other subjects, we have 
begun to generalize too soon ; theories of the origin of mineral 
spnnga, and of their efiect in the cure of disease, have been 
moie abundant than the j^cfs ascertained respecting them would 
warrant ; the stock of careful analyses must be augmented be- 
fore those theories can be either confirmed, or satisfactorily 
disproved. 

It is with this view that I am induced to make public the fol- 
lowing" analyses : the results which I "obtained in the case whtch 
admits of comparison with others, dider materially from their 
statements ; the account which I have given of the means used 
wiQ enable the leader to form some idea of their probable cor- 
rectness. 

The water of the Old Sulphur Well, at Harrogate, is of un- 
doubted and extensive efficacy in a variety of complaints : with 
n view to secure for general benefit the enjoyment of its advan- 
tages, it is provided, by act of .parliament, that the well shall 
remain uiynclosed, and it accordingly remains, covered only by 
a cupola, open on all sides, and supported by very rude pillars. 
This, while it secures the intended object of admitting all wiiO 

G 2 
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come to the free use of the water, is attended with very scnous 
incoovenmces, such at the impoMihility of excluding improper 
peims, «nd the ooeatkmal oecaireiice of aecldenta] or mit* 
chievoiii knpiititiM. To gmrd agunst ^ese, at well as to 
secute a more ample supply, various attempts have been made 
to obtain a water of the same description^ in other spots in the 
neighbosrhood; mm of these have beeo perlbotly taccetifal« 
un^ Islelyt when a well (the fourA dug there), has been die- 
covered in the grotrods of Joseph Thaekwray, at the Crown 
Inn ; this fumishes a water more hig-hly impregnated, but which 
is said to sit more easily oa the stomach. 

To analyze this water was the ohjeet of my joemey to Harro- 
gate. I was nidiioed, for die sake of comparison^ to examine 
again the water of the Old Well. 

Anabfm WaJtarfrim the New WeU ai Harrogaie, 
The water, when fresh pnmped ap« it perfectly transparent, 

and very sparkling; the temperature was 43,5°., that of 
standmg ^\ ater, exposed to the air, being 37°. 

The tmell is powerfully sulphureous, the taste sulphuretted, 
and strongly saliM— a mixture of flavours, however, to which' 
the palate soon becomes accustomed, and which even appear 
to reconcile each other. On standing it becomes turbid and 
op al esc e n t . 

When boiled in an eardien vessel it loses Its smell almost en- 
tirely, and the surface is covered with small crystals. It die- 

colours and corrodes metallic vessels. 

The speciik gravity of the water is 1.01216 at 49°. equiva- 
lent to 1.0128 at 60° This would indicate, by Kirwan^s for- 
mula, 198.5 of solid matter in each quart 

The quantity obtained by evaporation from a quart was, in 
three trials, 211 grains. 
The water restored the colour of litmus paper sUghtiy reddened* ' 
With nitrate of silver it produced an abundant dense preci- 
pitate, of a deep brown colour, and a highly iridescent pellicle. 
Witli sul[jh:iie of silver, an olive brown precipitate.* 
With muriate, nitrate, and acetate of barytes, no ch^ge takes 
pVaice; the water ren^ains perfectly bright. 
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Oxalate of aamoiua; aiwiidaDt precipitata. 
Tiiictare of galls ^ 

Ferrocyanate of potash I No cUaa^B. 
Sulphocyanic acid J 
Carbonate of potash; a precipitate, 
lime water; a precipitate. 
Barytea water; slight precipitate. 
-Acetate of lead; very copious precipitate, of a dar.k 
brown colour. 

♦ 

The precipitated carboaate of lead becomes quite Mack 
wImb diffused through the receot water. 

Tincture of soap; an abundant curd. 
Carbonate of ammooia caused oo precipitate* nor did plKM- 
phate of soda; butt on applytng theae tests tn saccesaiQii .to the 
saiae portaoii of water^ a ooosidersble precipitate took place. 

By these tests it is shewn, that the water examined contains 
sulphuretted hydrogen and carbonic acid gases, muriatic acid 
ia combioatioa with Itme, magnasiay and an alkali; no salpfau* 
ne add, no iitti* 

A wine pint of the water, previously boiled and filtered, 
yielded, when treated with nitrate of silver, a white precipitate, 
which, when washed with distilled water and dried| weighed 
239.4 grains. 

Hie crystallme' psUielei iHueh asparatsd ton a ifnart on 

boiling, weighed 2.2 grains ; it entirely dissolved in acetic acid. 

One quart of the recent water was boiled with subcarbonate 
of soda; the preoipilate, gr.) well washed, and treated 
'with sntphnrie add* Qn digesting the sulphatea hi a km 
drachms of water and again drying, the sulphate of Hme rs- 
maining weighed, after igQition, 18.7 grs., equivalent to 7.7 
lime, or 17.85 muriate of lime* 

The sulphate of magnesia, when evaporated and dried at a 
heat approaching to redness, weighed 11.3 grains, equivakat 
to 3.75 magnesia, or 10.75 muriate of magnesia. 

The mixture of sahs (211 grains) was digested in alcohol, to 
Mpanle the earthy noiiates ; whal nemaineA was variate of 
soda* 
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To separate the gaseous contents of the water, 56 cubic 
lAcbeB were bcHied until the quantity of gM received ceased to 
inoreaae; it measmd 9.95 cubic iuelief. Tb^ wfte repeated 
teferal times, and witfi larg^ qaantitiea ; neatly llie same pfo- 

portion was obtiiined. 

When tlie whole of the gas was separated from a portion of 
Ibe water, a cnbie inch tube» graduated into KMHbs, was filled 
and transferred to a bottfe^ containinf precipitated carbonate 
of lead; on agitating, mnderwater^ an «bsorptloii look place^ 
amounting to .50 of the gas operated on. 

The residual gas was treated in the same manner with li* 
quid potash^ the absorption was d& of a cubic ineh, 

Itiat portion which reasted the action of earbdnsite of leail 
and solution of potash (.34. C. I.), was transferred to a de- 
tonating tube, with twice its bulk of oxygen gas, and fired by 
die electric spark ; after this, the <piantity absorbed hf further 
exposure to potash, was J4 ol'a cidKc iadi) luaiag whieb 
I doDsider as aieote. 

It appears, the% that one gallon of the water in question co»- 
taitts, of 

'flnlphttiett^hy^lrogen . 9/ 4 Ooble Inehea. 
€arbon)c-acid . 5. 99 

Azote .... 6, 5 
Carburetted hydrogen . 4. 65 

32. 8. 

Which (m.ginMQ out in the gaaasiis Ibm on boilings aisooi 

Muaakicaoid • . 4fi8. 8 . 

' Soda . . . 345. 2 , ... 

Lime • t * • 34* 9 

Magnesia . • * .16. 0 

CMsMcnnd . 4. 0 

Existing in the water 
Muriatoitf soda « . 735. 0 
Marioieoflfalie . •« 71. 5 
'Muriate df Mgnesia ' ; 48. * 0 

Bicarbonate of soda . 14.. 75 
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The results ol' the same means, applied to the water oi the Old 
Well, were— of gases in one gallon, 

fislphiiretted hydrogan . 14. 0 Cvbic ladiM. 
Cavbonlctfiid . 4^ 95 

Azote . ,8.* 
Carhuretted hydrogen • 4. 15 

Of tolld eonleiite. 

Muriatx of aoda . . 752. 0 
— — - lime . 66. 75 

' ■ ' ' ■ magnesia . 29. 2 
BicaibMULteof aoda 12. 8 

Specific gravity at 60®. 1.01324 
Saline matter, by direct evaporation, 854.0 
Ihe most careful examination with teats^ prepared by dilfer- 
enftclieniistSy dtscoTmd not the least trace of svlpliiiric add, 
or mlpliatet. 

On addiJii; to cf|iial portions of water lioiii the Old, and that 
from the New Weil, an equal quantity of either acetate or car- 
bonate of lead, the eye could distingaith a difference in the 
colour ph)diiced» tiial ftom tlie New WdA bebg a shade deeper 
Aan that firom t!ie Old. 

The most remarkable difference which will be observed be- 
tween the present and former statements respecting the Old 
Weil (so fer as the nature of its contents is concerned), is the 
total absence of sidpbnrio add in any combination, t was so 
surprised to laid this, thjit I hesitated to admit ihc inference 
from ray first trials; but with the salts of barytes, prepared by 
other chemists, as veil as with my own, not the slightest doud 
was produced. 

Should the observations of any future chemist agree with mine 
on this point, we must suppose, considering the respcctabiUty 
of those who state the existence of sulphates in the water of th^ 
Old Well (Drs. Scudamore and Garnett), this to be an esta- 
hHshed case of a mineral water Tary lng so much, as at times to 
iixhibit a notable quantity of a bub^taace, at other periods wholly « 
absent. 
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I apprefaMid no dtfoeiicft in me Ji cii i al poiiir Msd Im appre-» 

hendcd from the subtraction of one grain in the pint, of a ne«* 
trai sulphate, whatever be its bM«», when supplied by a corre- 
iq^ding qnaiitttj of nrariate. 

It ateniB* of itMl^ almdtt a oonYiaismg pioof of tiw itetity of 
the general contents of tlie OH tnd N«r WeU, «id of tfio 
stratum whence they are derived, that at the period when the 
latter was first examined* when no sulphuric acid could be de- 
tectedy it was wholly wanting in the former, in which, on pre- 
vioas occaeiona, it had been fonnd* 

1 come now to consider the gaseous contents of these waters; 
these agree in their nature, and nearly so in their total quan- 
tify with those found by other chemists. Dr. Gamett fonnd 
19 onbic inchee of aalplmfetted h|idio0en in die gaUoiiy Ae 
greatest quantity which I obtained, even when large bobblee of 
gas were rising througli the water in the well, was under 17 
inches. Dr. Scudamore found it in the Old Well about 1^ 
inchee; the difieienoe is not too great to inpnte to inego* 
larities in the prodnction or absorption of the gas at the firing. 

The proportion of carbonic acid, ibnnd by me, differs much 
from the statement of Dr. Gamett, and stAi more from that of 
Dr. Scndamore. 1 may obeerve, that in about a dozen trials, 
the proportion waa almoat conatast, Oa thia pointy I tfitnk 
some error must have crept into Dr. Seadamm's obeervatoia. 
He deduced the quantities of the iibsorbable gases from the 
weight of precipitate formed — a method which I tried, and 
found very uncertain, and which must obviously be so, einee 
a lose or an increase of weight of one tenth of a grain in the 
quantity whidi he employed, would give rise to an error of an 
inch and one-third in the calculation for one gallon. Dr. Scuda- 
more no where informs us, iu a direct way, what waa the total 
qnantity of gas obtained from a gallon of the water^ and the 
statement m p. 9S of his IVeatisOy 29.045, cannot possibly be 
the result of the experiments he has described, since none of 
the numbers agree with those obtained by calculation from his 
data; the proportion of unabsorbable gases, iodeedt ia but 
*boQt two-thirds of that stated in p. 97. 
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The eiidkw i e tr i c al inetliod whkh I panned is sliort, easy 

aad susceptible to ^reat precision ; an error in the carbonic 
add, of one divisioa of the tube, would scarcely affect .05 of a 
cobio mckf the qimrtity ia m giUcM* 
ThecailHiietted Ifydnogatt, aot beiof Imoim to be nediofaM!, 

is of little consequence in that point of view; yet its presence 
in these waters is a curious circumstance the discovery of 
wiiicli belongs wholly to Dr. Scudamore or his cmfaaioa* 
My experiments fix the proportkm neariy as givea by theSB, al<- 

though it seems quite unaccountable how they could arrive at it 
by theirs *. 

To sum up the comparison between the water Irom tbe Old 
Well and that from Mr. Thackwny's frampr^ that 
both ooiitain the same mgredlents^ solid and gaseovs; that the 

New Well has rather the greatest impregnation of the gases; 
that the Old W ell contains rather more common salt ; while the 
water jqC the New Pomp holds a eoosiderably greater profMNr* 
tioa of the aettre constituents^ • the muriate of Kme an^ ol 
magnesia. 

The experiments, which occupied severiil days, were per- 
formed upon the spot ; many were repeated several times, aad 
through the greater part, I had the bttieflt of the able assistaaca 
of Dr. Murray, of Kaaxesbro*. 

Leeds, Feb. 27, 1823. 

fiaibanllsdhydiQgMiguriqalnBlbr oMabuslloatwkeils velane nT 
€KfgB^ (flir IL luff's ElBa a ate , p. flS6|)iiistsadorits cwb balk, as thms 
iperiiBiHits ia^ly, and yMds lis Ofwn balk of eaibooic aiM* lailaadaf 
«ae4Uid* Howwmsoohii^piobaUeimltiobtaliitd? 
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go Mr. Davm Gilbert m the 

Aet.XUI. On tie VibratioM4^ Hwj^Bodiei tn C^ukidtd 
. mud in Ohtuhut Arckes, a$ mMi^red vrUh Hldt Descents 
through free Space ; including an Estimate of the Vana- 
U$ Cmuiar Egom m FibnUiom coniimuUfy deonamtg. 
. Ay Datim GiLBBftT, Bm|.» F.R.9. &c. Ue. Ste. 

To the £i>iTOA <^the Quart&rly JounuU (f Science and the Arts. 

I M vMJEtfn<AMB to detennina in wh^l degree the follow- 

mg invesligations may be thought worthy of attention. They 
were made about twenty years ago, and the impression left by 
ihem on my mhid mainly contribated to my i ubsequently mov- 
iDjf the Hoiiie orComnunM, on the 15th of Marcb^ 1816, for an 
Addreet io W» Majesty, praying that direcdonB might be given 
for determining^ the length of the Pendulum ; which has led to 
ali the important theoretical and practical discoveries of Capt. 
Kater, and to the highly interesting observations of Captain 
SabiMf and of ottien : on this account, at least, I may be ex- 
cused for laying them before the public. 
" They exhibit a curious integration, by which a very simple 
lesolty conformable to that of Euler^ Is derived from a great 
i^pparent complexity* 

The correction for variable circular excess in a free pen- 
dulum, beginning its vibrations from an arc comparatively 
laige» and endiog with one very small, differs from those already 
given by mathematiciaQS ; but the deductions seem to rest on 
"sdid piin^|ries. 

The whole possesses one quality throughout, which, in my 
opinion, has not been sufficiently regarded ; and that is, a strict 
preservation of the Harmonia Mensurarum. 

I have constantly used the words Fluxion and Fluent, not- 
withstanding that I am fully satisfied with the acknowledged 
superiority of the new method over -the old ; and that the deve- 
lopement of functions is far preferable, as a general {principle, 
-Co considerations of motion; but there appear to me no 
stronger reasons for changing established expressions, or no- 
tations, on that account ; than m%ht be supposed to exist for 
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abaadoniiig the term Calculation, because pebbles are 
nted in the operations of aritiuQetic* 

It may be proper ftxr ue to obierve, HhtA cbenlar escoeea w 
not noticed by Sia Is^ac Nbwtoh, in the sixth section of the 
second book of the Principia, tfealu)|; JUe Motu et Resistentia 
CorporttmFuHipendulorum. 

Aad I $M teft neMher iSm iiiislww.a 
frietkm kave any power to ehittge Ae isochwisui of m 
Tibratioa, so long as these retarding causes continue so small Jn 
MoparisiHi with the action of grarity, as to render their second 
|H)we» WMM?iinlb le> iinoe ^ tegtiMsi Una of Ammi viU 
be eaMctly compeniated by the disiUHshed tiiae ofaieeiift. 

But the specific gravities of media a£fect both parts of a 
vibration in the same way. 

JLet G s=^ the specific gravity of the peodalum. 

« =: tiiai of the medium, then ^ the loi:i ui weight ; 
and since the times are inversely as tlic square roots of the 



weight, the analogy will be as X • V ^ • • ^ 

1 s= (when ^ is very anall) to 1 + 



Suppose the pendulum made of brass with a specific gravity 
and that it vibrates in air the specific gravity of which, at » 

mean, is : then will .-^^ s: , and this multiplied 

by 86400, the number of seconds in will give a differ 
VBia of beCtrean vibmtinna in a yaciiiHBt aadin air at the 

ordinary state of the atmosphere ^ or -Uhs of a second fiar 

eadi variation of an inch in the barometer i a quantity, as it 
would aeeid^ not fobe Hegledad in the piwfenfe U^Oyradinmeid 
stale of practical astronomy, whenever eonfldenoa ia pboa4 

for aoy considerable interval, m the steadiness of the clock ; 
and which, if it were carefully applied, would probably be 
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Ibuad to diaiymh oontlderably, the e^parent irregularities in 

the motion of our best time-pieces. 
A ?ariaUon in tempcratiire of about 16^ of f abs. jtben^o* 

meter ^ e±: JL^ would pioUuce au equal change with 

one inch of the barometer ; but in the opposite di|^tioQ froi^ 
expansion : tbia^ bowever, is obviously inehidad as ft paft> in ibe 
gisMffai compoaMtm C(^r beat aad ecU« 
. Snoli aa thaaa iafeattgationa may proire to be, f fJaee tbem 

in your hands ; and it will be highly gratifying to me if I am 
aUawed to see tUam boooured by a place io your - JouquiI. 



1st. The Descent through Free Space. Fig. 1. 

• • • 

Let the line A6 » 2, repreaent the height through whic(i a 

body is supposed to fall, 
T the time. 

When the part m remama to be deacribedy the ▼elocity will 

be . consequently 2 — a;*X T = — i prTs2— x 

X -* i T 2 • 3r-a* when « =: 2 the equation vaniabea^ 
HFhen « ss 0 T ss 2^/2. 

2d. The Semi-vibration in die Arc of a Cycloid. Fig. H. 

Let CP the length of the pendulum = 4, applying itself to 
cyqloidal cheeka CA and CB. 

Lei the diameter of the generating circle DP be = 2. 

Let « s ^ length of the chord in the genetnling ciide^ corr 
responding with the cycloidal Arc Pp, through which the pen- 
dolom u supposed to vibrate; x =: the length of the chord in 
the generating circle corresponding with the Aie Par remaiwiMg 
to* be deacribed. 

Then wiU the velocity at the point w sz aP— 6P*a5 a* — a^ 

And, the cycloidal Arc being double to the chord of the gener 
Mngciicte, 

g ~ ^-^^ .X ts= - 2i orts=:2V2xo*-«» X — j» 
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T ss X circular Arc to radnift mskq «u| cm. 



a 

Wiieu X =r a the equation vanishes 
When OP s 0 
T ::s 2«i/2 X qatdmitial Aro l» mdivs vniiy. 

3d* The Semi-vtbrttlioii in the Aie of a CSick. Fig. in. 

Let CP the length of the pendulum s 4, and ffom C vldi 

CP as a radius, describe the vibratory circle. 

Let as before, be the centre of a cycloid, and DP =: 2. 
The diameter of the generating circle. 

a s: die length of the chord in the geneiating dicle, oor* 
responding with the Arc Pp in the vibratory circle, through 
which the pendulum is supposed to desccud. 

X = the length of the chord in the G:enerating circle corre- 
sponding with the Arc P« remaining to be described. 

i «ti 

Then will, the velocity of the point » = aP— ss 

as beibre. 

To find the tluxion of the space in relation to ^ jp. 

The absciss P6 in the generative circle comeponding to the 

chord Pa wiU be 

But this absciss being common to both circles, the ordinate b% 
in Ihe Tibiating circle will be ^8 - ^ x ss 2jr . 

/I - :t» 

While X the chord in the generative circle diminishes by — - i 
the decrement of the abscis common to both circles will be — 

and this multiplied by ^'"i 1. of the vi- 

ordinate /—^ 

bratory circle, will give — ari x — ^ 



y 16 
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llie flanoii«f Ihe if»aoe» wliklii.divideii by die ve* 



16 

locity gms T ss 



16 



Let the first part of this expression be expanded into series, 
substituting 6 . for 16, then 



X 



16««.i 10&P».J 



48^3 ^ a» - 3846* V - «" 
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In the cftKof a aaiciinalpendaimn, thgaequwrtitiiti— itbe 
reduced to three-fifths ( . 6] of their magnitudes in the table. 

It is then ascertained 

That the time ot free descent down a given line, 

The time of desert down the whole or aiiy4Hurl of a eycloi- 

dical arc of the same height by the lerai- vibration of pendalom 

hBwiag a suspention twice as long ; 

And the time of a semi-vibration by the same peiiilulum ia a 
circular arc» will bei ia the proportions to each other of 
, Unily, 

Unity X quadrantiftl aio, 

Uni^ X quadraatial «ic x (I + 4-5-^ + 

48 6« 386* b* ' 

Or substituting for a, the chord of semi-vibration in the vi- 
bratory circle, which is in magnitude double to a, but in refer- 
ence to its own radius taken as nnity» will be one half of a, and 
writing its values for b ; the series beoomes 

If $ the sine of the are of ssmiTttmtioii be tabililalad, 

2 

the series beoomes 

2 / 8 / 48 / 384 y 

or if V c5 the verse sine, the series becomes 

2 ) 2 T 2» 48 y 2» 384 / '2* 

Thus tar the luvestigatiuns are strictly correct; but for all 
practical cases of vibration in small arcs, the two first terms of 
the series need alone be regarded, and the second only in its 

first power, since the third term ^ does not amount 

to one second in 24 hours till the arc of semi-vibration reaches 

■ 

10^ 5' ;nor the square cMf the second term till the arc is 13® 24'. 
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MoMover, the chord and aic ti^ the vibrating ciicle auy be 
taken as equal ; the tie itt tense of the.cheed beittg zmc 
. I 1 c« 1 . 3 1 c« 1.3.6 ^ 1 c' 

when « ie the chord of Q^fthe seeond tenn will be ..^^^ very 

nearly, and consequently the cydoidal are, eqnal to tlie chord of 

the circle, will blend itself with circular arc. 

The circular excess may therefore be taken in terms of the 
chord of the arc of semi* vibration, of the sine of one half this 
arc, and of its verse sine. 

4 ' 

1 

T? 

which last corresponds with the expression g^ivai by Euler. 

When a free or detached pendulnm vibrates, the arc must 
continually dimimsh, and with it the circular excess. Tonscer* 

tain the amount of this quantity, which may be termed the 
varieMft circular excesb, from the incipient and final arcs, 
together with the elapsed time ; it is obvious Uiat the law govern* 
tng the rate of decrement in the arcs must previously be known. 
Two causes contribute ' towards producing this diminution of 
the arc, resistance of the medium, in which the pendulum 
moves; and friction on its axis of suspension. These must 
be considered seperately ; and in doing so^ it is peribctly ob* 
yions that the minute difference between cycloidical' and cir- 
cular vibrations in small arcs, cannot produce any sensible 
effect on the rate of decrement ; so that whatever lai|^ is esta- 
blished in regard to the cycloid, it may, without error, be ex« 
tended to the circle, where no ohange takes plaoe» in the centre 
of osdUation» during the semi-vibration, when a ball of finite 
magnitude is used, as would be the case in a cycloid. 
First, with respect to the resistance of the medium considered 
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as the ooly retarding cause. Tkis must, aceoniiag to ererj 
theocetical pfbcifile, be taken to vary as the sqiAra of the 

velocities. Then in passing through any small space thedi- 
mmutkm of velocity (^) will be proportionate to the square 
of the Telocity, and lo e the ttme^ bot 
< = — ^ == or to the space multiplied by 

V V 

the veloct^ of movenent tfaiougli it. 

I 

Now, aa before io % 2d, the Telocity at w will be «*- 

And consequently this muitipiied ix^ ^ 2x will bess — f 
By expanding a« — x'^'^ and changing the signs 

2 a* 8 48 , 

7 a* 

■ 

When « fis a ^ should be equal to notluiig,but Ihe eqaatiot 
then becomes C + (et — JL . JLa* - JL. J-aSte.) 

therefore C = — V^C^* — — • -L a« — JL. -La'&c.) 

^ 2 3 8 6 

When a: 0 the variable terms vanish^ and the equation be- 

conesf sr - V2(fl*- i..i.a«-2.V La* Ac) 

2 3 8 6 

The diminution of velocity is therefore proportionate to the 
square/if the arc And if v s= the velocity due to any arc of 
descent a* the actual Teloci^, when it is perfontted/ will li^ 
9 — a* V. The ascent due to this Telocity will be — 2a«t>v» 
but the arcs being as the square root of the ascent, the arc due 
to the Telocity will be v — a< v ; thetefoco: thtidlMnntiteaof 
the iice are proportioQaie to the squaree of their length. 

Vol. XV. H 
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To Jleti^hie Uit aMimiit of dnndir ww fm arai 
itaolly dimiBwIitng from the efiect of fe^tttnee, let a th* largef 

of two small arcs ot descent winch in an^ poctioQ of time^cou- 
udered as unity, dixaimshes to 6, 

^ Let 9 ts aay fortkm of that tiBKt 

3f s tht oie of •emivil>ralionjit that wetastf 

f gamodalnalhen Jt s — ^ andgie C 4- 

^Vbcu a; = 0 and v = o .'. C =s — ^ and * rr — ^ 

a y a 

» 

And when «ssl3fs:^oooeeqiiently Its — or 

o a 

s am — 6i9i, wheuce wt = -f^L and x s=: ^ 



a— A ay — />y aS— a4 

vfacaoe it derifed: 

o— 6xa? + 6 

Aad4; y'l or the oircalar exoeiv J ' m , 

expressed in terms of x and of known quantities. Then wiU 
1 a'6' 

— - — — X i fepEesent the flaxkm of the van4>lo 
16(0^.* + *)* ^ 

oaeifa of which the floeat ia 

X — , X 1 + C 



. ..^ f -.b tti^fc x« + ^ 

When X = 0, C - _ 

16 X a — 6 
The whole fltteat, therefore, 

a*6 ««^ 1 



' 10xo-a 16x3^ ^ X ^ + ^wheo * 1 

The fluent becomes 

^^■^ , jj ™ quantity multiplied by the aomher 

of aeeondt observed between the two arcs of semi-vibration 
a and b, wiU give the whofe circular excess in seconds. 



« 
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lit nest place, regarding -ftiedon m the tele reterding 

power which is known to act gimply in piopoilioD to the time, 
and without any lefeience to velocity. 

It is obvious that while this is supposed 10 be extremely 
small in eomparison triili the foiee of gravitf , resolved into 
tbe cUreefion'of motion at the commencement of iIm deseeat, 
and all increase of weight in the oscillating body arising from 
centrifugal force, is disregarded, as being insensible ; that the 
csiaidiaion of veloci^ in iiooliionoai vtfaratim 

If Una general dednetiQii, liowaver, admits of do«b|» it may 
be demonstjcated in the following manner : 

^ i 

The velocity at » (Fig. 2d,) will be consequently 

Ike tfmeof paidng through 8« wig ba ^'Y^'f An 

nniformly retarding power of the friction, as compared with the 

constant force of gravity be thca will the fluxion of the re- 

tarMte bo i^i^i^^'^Um 

2 • , g X Cir. Arc to radius uoiiy andcos* ^ 
When X sz a 

m:t\ ^t.g % qoadtaatial Arc la isdiiM oitf, wfaioh is 
a Qonstantiiaattlity. 

Since, then, the velocities are uniformly diminished, so will 
he the are of ascent due to such velocities, from what has beea 
already shewn : assuming therefore, as befoia, 4it to ba the in«> 
a^nt scmi>«i;ieof free vibration, and k aqnal to the final aemi« 

arc, the time of passing from one to the other to be unity, x an 
elapsed portion of that time, and y Ihe corresponding arc of 
semivibration yitk m a modulus, 

X = — my the fluent r =— + c? when xxzO cz=:ma 
The whole fluent, tlierefore, x=:ina— my, when xss I yssh^ 

conie<|uently 1 = ma — ntb, or m as -. ^ ^ whence 

H 2 



Digitized by Google 
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flasion Of the Tariable ciicuW exeew J- (a — , a)< x ^ 

• ' . . . 16 



the Eueat of which is JL (a^J? -ax a— 6 . + «0 
«e:]eq«iltol ^?!±f|i£.^ which mtiltiplied by 

the imniber of Mcoiidt obienred betwoeii the arcs a and will 
ghre the whole circular excess in seconds. 

And here it may he remarked that the expression 

^ 1 ^ ^ ^ ^ corresponds, ail it eaght io do on.the auppofi- 

tios, with tiiat for meataring^ the frustam of a pyramid. 

A formula involvin^r boih these causes would be extremely 
complicated if, indeed, the fluent eould be assigned in finite 
terms. But it ia probable that by caxefoUy noticing the varia* 
Ue eircakis excess between two very small arcS| and between 
two oUiefs eomparattrely large, some estimate may be Ibrmed 
of the relative magnitudes of the retarding powers cxurted by 
friction, and by the resisting medium, unless the former should 
veally be found inappfeciable in all practical cases. 



A TabIb M ooneetiBg the Tlmi, as ahewn by a dockt haviag 
a brass weight, or ball, to its pendalum, for the tariaCioB of 

one inch in the height of the barometer. 

Am6VMBirTB>-*Tlie time elapsed since the last obsenratioii 

• ♦ 

the haiometer. 

, ' ' • 1 

And the pief ant.Qbsenred height i%i 30 inches ±-j- the ? ari- 

ation between the observations 
Additi?a» if the aum is Plus, 
flabtnclirey if iikMinas* • 
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Art. XIV. Proceedings of the Royal Society. 
TiiR followiijf^ papers have been read at the table of the 

■ 

Rojul Spciet^ sifice cnir last RefKurt:— 

January 0, 1823. 
Corrcvtlorr-^ a]Tpli(vl to tli€ great mcridiwia! arc, extending frmn 
l«f itucic 8*^ 9' 38^' N,, to 16° S' 83.64" N., to reduce it to the Par- 
ikiue&tarf iUndanl, by Lieiit«MniM>ikMiel ITiHiwi Laabtoo. 

^t tbi^ meeting Jobn Henry Vivian, Esq. was elected iDC0 
the Society. 

January 16. 

fonte practical utyservatitTns <m tlv iiiHIWli<iiin tad coMmakatioa 
ef magiietMiQ, by Mr. J. U. Abraham. 

January 23. 

Obsmatiaiis on aaipietiflii, by Jolm Maedonald, A.M., F.IUB. 

'Jljere was no meeting of ^he ^ciety on Tiiursday, the 30th 
JaDuary« il being the aaiiiftmiy of tba BHOtyidM of 
ClMrk«t. 

Fabratry 6. ■ 

^ Iittlee6nomiiajor43eiiml 8ir 

PreBident, endoBingf a paper by Mr. Charles oillMiaiBHBer 

8<>lgt}«"c of 19^, obscn-ed at Paramatta. ' 

liCtter from Mr. Whidbey t(i John l>;irrou , Esq., an onip;uu<'d with 
'drawinccs of tlic caverns found in tiie iimestone quarries ot Orestoa ; 
also a description of the foaail bones found theFein^ by Mr* ^V^Uian 
Clilk: i • ; • 

. February 13. 

. AMtef fsfm Br, Younif to the Preaident, announcing' the rc-dia* 
cor«ry P^eMiir £ncke*B triennial cfmiet, by Mr. Charitfa JUnnknv 
^ of Jane Iwt, at Pannnatla. * 

At this meeting John Barbn» M.D. of Gloncester« im elected 
Intoiihe Society. 

February 20. 

g j ipeiiieati for McertiiaiBg Uie vtlod^ of aoiin^ aude at Madnu^ 

by John Goldiiigban* Esfk 

Captain John Franklin, of the Royal Navy, was elected into 
Ae Cbdety at thh meeting. 
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Oa llie quitlioii M to tte mlnfkm cf UtA dnrmg the coftgulation of 
Ueod, bj Dr. Chute Saatem. 

OattedoiiMeoiyiMrfgeBiwIlittiif llwlBBp^ the MgvrMt, 

«f tte «irllh«4ni» Ihe Mf^^ 

•oe miter.. Bjrl^Bf«RudH«Bi^ Bart . 



Art* XV. Proceedings of the HorticuUural Society. 

A Papbr bj tiie Pregideiit, on Qie flatpeMli of CUna, ww mi. H 

contains some curious particulars as to the h*U)it8 of tliis very rcniark- 
able plant, which iras iiiipurLed by the Society from China in 1830, 
It ij) pears to possess a degree of excitabiiity ^xceediugf any that can be 
{iveii» even temporarily, to any othor variety of ipeach. In 1821, its 
W o M W M ufolded in January ivft peach-hMi^ Hieliighii of vUdi 
wiefo an off, aad tiie fhiil Ml AMI/, with llie pCQl^^ 
ha$t yw it Uononiod in ^wwbbUkt^ bifisio iht nghto of ttio booio 
weve pttt OB I tctA on fte M of ^nnaiy, wbon dw paper vm wilUiii^ 
the peaehes were as lar^e as peas, wMi no Mora btat tiian would Jott 
exclude the frost. What is very remarkable in this plant is, that it 
retaiiiH its old leaves in full vio^our until after the new are put forth. 

Several collections of pears and apples were exhibited ; among the 
vegetables showD, were remarkably fine specimens of an early variety 
of rhubarb, grown by Mr. William Buck, in the garden of the Hon. 
GmiUe Hoirord» at Elfoffd near lik^fioU. It ia of a beauttfal piaic 
' ooloar, wMeh it ralaliii whoa cooM. 

■ 

Tneaday, Janiiary 

A paper by James Robert Oowen, Esq., \\ ks read, descriptive of 
a new beautiful hybrid auiaryllis, raised by Wiiiiaoi Griffin, Jbisq., and 
wbieh had flowered in the store at Hif^iere. 

A paper bv David Powell, Esq., wwi read, OcntMnloilod by Chailea 

Holford, Esq., on an easy method oi securing the mim to the stock in 
grafting.. . ' " 

Two papers, on tiw cnlflirttlfM of ^ mfiAmm^ wm wmk m ^ 
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Jauies Warre, Esq^ the other by Mr* WlUiaiii Hogw, gardener to 
Mr. VV'arre. 

A paper, hy lir. TkauM Millie cf iPuihaiii* on the euhiTatioii of Ae 
BniflMi tnoAeny (TacdaiiRrf mymmn,) to 4rf Mi, mm iwd. 

Mr. Milne's success in managing this very desirable fruit, which has 
hitherto been fonwdered incapable of caltivktion, has been such as to 
leave no doubt that it will soon becjome an inhabitant of our gardens. 

Various seeds and scions were distributed to the memjbers 
present, and numerous specimens of fruits were exhibited. 

TiiMday» Fdmary 4. 

His Majesty the King of Bavaria was elected a Fellow of the 
Socieiy. 

The following papers were read : — 

Ob file antofflB and Hunter ma na gement of eauBflcnren, so as to 

preserve #iem Aroagti 1^ wmter. By Mr. George Cockburn, gar- 
dener to Wiliiiuu Stephen Poyntz, Esq. 

. On die cnltiffilioa and pfO|Migatioii ef gazdenia nSem* By 
Mr* Saawd Sairyer, gagdeaertolaaae Lyea GeMimij Esq. 

On Ae management ef fig<^tfeet in efpen air. By Mr« Samuel 
Safvynr. 

Notes on the eifects of £smt upm l^axiaf, By Jaaaph 8«Mm^ 
Bsq., FJU^Im.» Seoietavy. 

On forciiii; strawberries. By Mr. George Meredew» gardener to 
Charles Calvert, Esq. 

Mr. Robert Clews, gardener to the Duke of Devonshire, at 
Chiawick-houae, exhibited varipus aorta of grapea in a itata of 
paiftct fteahncia. 

Many varietiea of apples and peaia weie alio ihomi, aeat by 
different members. 

lueaday, Fabf aary 18. Tha fiiUowiof pafea ma read 

On a iiieili(Kj ui' trcittiiifef potatoes, so as to preserve them in a fresh 
state (luring the winter. By Mr. Mm G^st. 
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of BedfoKfk at WobuniJ 

• Oil A«MtetioTi of tbe female UtfMM^ir filbert %tell0r, 
6eo»ge>8wayne. Iir« Smspm'B talenti, v a canaAil ri |MH iii i i m j | i< 
inlMitieDHaii^ m vdl fawwii; iml Hba^ptmrnt paper aflMa mntttr 
proof of the aJmmagiri wthJi aaa to be darifed frnm ■ immWaatiw of 

philosophieal inquiry with piaatfeal aUD. Mr. Swmjna tntpected that 
the infertility of the fifbert was occasioned by the deficiency of male 
blossoms ; and it occurred to him, that by obtaining' brandies of the 
wUd hazel, and suspending them over the tilbert jtlants, he \rouId com- 
pensate for that deficiency. This experiment he tried with complete soe* 
oaai^ and tbe papar (pvaa m ixttflnatinf detail afhia oaada of apanliaf* 

Toeaday, March 4. 

A paper on the cultivation af mdoiia hi tha open air, by Juha 
Williams, Es€[., w<Uk read. 

A tfonmuuiicatlon bj the Rev. John Bnaabj, waa laad, alafhig' 
aoma naeful partieidara aa to tiie beat made of eoHhratlnir the tetvafonb 

expansa, or New Zealand spinach. * 

ApaporbyMr. Johnldndiey, the ABajatanfc^Saaiataiy a* the ga». 
dun, vaa iea4 eontainiag aoma paftiaalaa rablive to iba aaadlii^ 
variaCiaa of asMuryUim iHUeb bad bean laiaad by the Hoau and Rer. 
William Herbert, and itonrered in the gavden ef iSstd aociety. Se- 
veral of the varieties, in fine dower, were shewn at the meeting. 

A large collection of friiita, pfeaenred in apirita,w6re esthi- 

bited ; they were brought home by Mr. George Don, a bota- 
nical collector in the sehrice of the Society. They had been 
ooUeded at St. Tboma'a* Afirica, Maranbam, and Trinidad. 

The aiWer medal of. the Sodetywaa pmentod to Monaieiir 
Charles Mathurin Villet, of the Cape of Good Hope, for hia 
attention in sending a fine collection of bulbs and seeds to the 
gaiden of die aociety. 
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aet.xyi. a)(alys» of scientific books. 

A OmmaraiitM EitimaU of tie Mineral mni Mmmmd 
Geologies, OjiAifTtLi.s Pxiiv» Ei^. 8?o. F^.4i8<k 
Ogle» Duncan & Co. 

like idnneto otmeltcs for bciing guffered liils valuable 
book t» itmin so long tiinMtksed on our shebret^ or onlj inci- 
4wtaO J ■jgntioiiniil im &mnm €§ our late loviews. At a period 
like the present, when many of the disciples of modern geology 

either boldly disclaim all belief in the Mosaical account of the 
creation, or consider it at best as a mere allegory — or when 
others, with a less daring^ but not less dangerous sceplicisni, 
admit, with Moses, the broad sc If-evident truth, that God didy 
at some time, and in some mamier and form, call this world 
ioto beins: by his owu imiiiediate act, but deny that the time 
and mode drc explicitly deUiled iu the sacred record he has 
bequeathed us ; — ^when both aQow, that since its first creation, 
it BM obfioosly imdefgone a nolut nmhitkmy bnt contaid 
^itt die bittoiy of tlie ddnge is ioMflkient to ecoomitfiHr it;— 
and when a tntrd party, profesimg its belief in the Mosaksal 
history, tampers with its details, or distorts them to any mean- 
iag that may best suit some favouiiie hypothesis, extending 
days into ages, multiplying ferolntioas, and, in short, givin? 
the saered text any interpretation rather than the literal and 
true one;'— at such a period, we hail the appearance of the 
" Comparative Estimate," with unfeij^ned satisfaction. To re- 
lieve the mind of ihe anxious and sincere inquirer after truth 
"'from perplexity; to disengage it from error concurning the 
important subject of which it treats and to demonstrate the 
es&eiitial connexion between moral and physical evidence, when 
we endeavour to explain the causes of the present state of the 
crust of the earth, by the sensible phenomena it presents to our 
inspection, are the great objects of this treatiae. In inquiring 
how fiff tlui has beini acooaplished, wiashail endeafour to spifo 
oar readers an impartial account of its contmts ; in doing wakh 
we shall indulge very little in digteMion^ and not at all in 
tpeoalation-— convincM, wi& onr author, that what *we eannOt 
Ibd within the limit of a trae pbilosophical geology, is not 
permitted to Uie sphere of our real knowledge. To kTiow that 
we canriot know certain things, is in itself positive knoiriedge, 
and a knowledge of the most safe and valuable nature; and to 
abide by that cautionary knowledg-e, is infinitely more condu- 
cive to our advancement in truih, than to exchange it for any 
quality of conjecture or speculation." Wc shall hold our 
author's ground sacred, to be trodden by no loot but his own- 
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we shall abstain even from endeavouring to shew the relation 
of facts, discovered since his work appeared, with the sound 
geology ihe adypcates. We Bball leave the hyeenas, in the cave 
of Kidcdale» ta f(QMfc m d^plumts, and pick their teeth mtk 

tlM4nNiii0ii»lhe.lai|pbQMim to*lhe wMil 

1^ at V» w ^ of tlie tmaginatioQ, nor vlitlhw tbe proper^ 
tion of AUmm .OiiBcum to lt» httirfiedt of Motli and booot 
vfaich, we aie ialbmed, were strewed over the mud at the hoU 
IfMD of.lbo cafOy Imi oao end to the other, like a dog^^OMMi^" 

was such as is usually found in dog-kekimels of the pres^ 

day» or only what would necessarily be left after the 
decomposition of the more destructible matter of dead car- 
casses. It is not, however, that wc conceive the explanation of 
the phenomena of the Yorkshire cave to be amongst those 
things which are not permitted to the sphere of our real know- 
ledge, or that any serious difficulty attends their reconciliation 
to our author's geological interpretation of the sacred text ; but 
in pure deference to him, we forbear to meddle with a subject 
which properly belongs only to himself. We iball, therefQffe« 
wait in patieace for the tmid adilioB of the »*.raayawHifa 
Bstimatet" in which, we are confident^ oar expectatLoiif will not 
be disapjpoialed. 

The object of the work, as its title denotes, is to examlse 
and decide between (he mineral and the Mosaiund ^ologies, aa 
to their respective pretensions to guide us in our mvestigation 
of the modes by which, and the times in which, the several 
classes of mineral matter oompoaing this earth received their 
sensible formations. 

The latter of these geologies is of very ^reat antiquity, and rests its'cre- 
ditfor the truth of the historical facts which it relates, upon a record pre- 
tending to divine rtvekUion, and acknowledged as such by ne vninterrupted 
assent of some of the best and wisest of mankind, for upwards of tnree 
UiouscUid years. The former is of very recent origin, and can hardly be 
said tojiave existed in a state approacning to aatari^ for more than naif 
a century. It docs not indeed pretend to oppose any record to that of the 
other : but it aspires to establish a series of historical facts, by induction 
from diemical principles newlv discovered, which, it afRrms, disclose evi* 
dence of truth superior to any tnat is presented in the professedly historical 
document, and which must, therefore^ qualify t|te credit which that doGa« 
aMnt It entlQed to ireeeive. 

It pretends that, by employing the method of analysis and 
induction from " observation, sound principles of physics, and 
the nilei of an exact logic/* introduci^ by tne happy revolation 
eflfectod by Baoon and New^fi in the atudiet of il|a nataral 
^digaee»f and by *^ adhej ioj; to tb^ rules taught and pmctiiad 
Dj 4io>o gn»t tead^ers, it » able to reason from th^ sensible 
menomeaa of mineral matter, to the mode of its first forma* 
nons and sahseqoent changes." The Mineral Geology (under 
which term our author inclndes the Weroerian and Huttonian, 
u well as all other gsologieal wp^gtoM not founded on the 
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Mosaical history) appeals, therefore, to the philosophy of Bacon 
and Newton in proof of its own validity ; and since the merits 
of the two geologies can only be tried by applying both to some 
common and agreed test, the Mosaical consents to submit itself 
vncooditUmally to the same philosophy, and to leata toili wm^ 
diet «ltiMt* dadrioB, tvMdi ii trney^aad yMek hkm 
l9r to ifkcXbf conlradietorY aie tboy lo eaeh oAer, tM 
wUdlefir of iimm b«U«M» tte eAcr lOMt of neMtity ba db- 
•olately and ftmdamentally felte." 

Before we p rooe e d iMbar, it k aecmary to inform the 
imkff, thai wboMfir oar author amiili tlttt mgIi a statement 
is made, or such a conclusion drawn by either of the con* 
tending parties, he invariably supports his assertion by refer- 
ence to some writer of established authority, and, in most cases, 
quotes the passages referred to. Indeed nothing can be further 
from chicanery or subterfuge, than the manner in which he 
conducts his argument from beginning to end ; and the work 
is not more remarkable for the closeness of its reasoning, and 
the luddm or do that prevails throughout, than it is for the 
spirit of uprieht honesty and manly candour which animatenf 
Ofwy page oflt He thus proceeds : 

' The mineral n^eolo^^ concludes, from the crystalline phenomena of this 
mti, that it was cnginaUy « < 0 U ( pm 9 A mmu elemefitid principles^ sumenM 
in a vast dissoiutioUf a chaotic ocean^ or original chaotic Jlutd ; which, alter an 
unassignable series of ages, settled themselves at last into the order and 
eorrespondence of parts Which it BOW possesses, by a gradual process of 
precipitation and crystallization, according to certain laws of matter, 
whicn it denominates the laws of affinity of composition and aggrega- 
TOB, and that they thus formed sacceislvely, though remutelj u liiio. 
1. a chemical, a. a miaoTil, tad laitty, a geogBoatio, wfcteh is lit pUMMt 

structure. 

^ Is this conformable to ^ewton on the same subject ? 

It seems probable to me, (said the wife, sober, and circumspect 
Newton,) that God in the beginning, formed matter in solid, massy, hard, 
impenetrable, moveable parUcles, of such sizes mad Hgms, and with 
soch other properties, and in such proportions to sjpace, as most conduced 
to the end Ibr which he formed them. All matenal things seem to hare 
beoi comnosed of the hard and solid paitinlts above-mentioned, variously 
associated in the first creation, by the counsels of an intelligent agent. 
For it became him who created them to set them in order, and it he did 
go, it is nnpbilosophical to seek for any other origiitof tids world, or to pre* 
tend that it might rise out of a chaos by the mere laws of nature ; *K?flfffr^ 
being once formed, it may continue by those laws for many ages *. 

So much for the first result of the application of the test. 

The mineral geology has stated further, that " during the 
long process of crystallization and precipitation, and before it 
attained to its present solidity, the earth acquired its peculiar 
figure (that of an oblate spheroid) by the operation of the 

Shysical laws which cause it to revolve on its axis." This 
fewton bad observed to.be iSb» fom «f tiie planets ; and lea^ 
soning on the fai^t, be discovered that tbe rule of baimony 

•OpliM>L.iitialB. 
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aad e(|«ifibni|iii'' betwem the two antagonist powM of mtily 
and oaolrifiifal fotot caft only be found in that §ipm* nence 
the mineral geology appeals to his philosophy in support ef 

Its assertion, and concludes, " since the earth has that sphe- 
roidal form which its motion of rotation ou^ht to produce in a 
liquid mass, it foUawSf necessariiy* thai it must have been 
fluid/* 

It does not follow necessarily, nor at all, nor is any such 
consequence deducible from Newton's philosophy. Newton, 
with no other view than to illustrate his meaning, supposed an 
earth formed of an uniformly yielding substance, in order to 
shew that wyisl at rest such a mass would be spherical, but 
that when made to refolfe on its axia« it would assuna a splia- 
rmdal fins. Bat Nawloo comtaatly maiwlainad ^ thatOod' 
at the be^^mm^ iotmtd aU malenal this^s (aad, thaioSm* 
tiiis earth which is one of theai) of such 6gures and properties 
8« most eonducc d to the end for which he formed them," ai)4 
consequently, for the reasons already given, he formed tim 
earth with the same figure which, it is manifest, he has ^vea 
to tlie other planets. Moreover, unless the earth was actually 
flatter at the poles than at the equator, the waters of the ocean 
constantly rising towards the equator, must long since have 
deluged and overwhelmed the equatorial reg^ions, and have 
deserted the polar, whereas the waters are now retained in 
equilibrium over all its surface." Thus its oblate spheroidal 
form is no proof of its original fluidity, though it is an incon* 
testable one of that divine wisdom which fitshlMied it accordiag 
to the strictest nde of harmony and equilibrium** betweea. 
those laws wbJch he had ordained it should for ever after be 
obedient to, and whidi therefore most conduoes to the end 
for which he formed it/' * Thus, both from crystalline cha- 
raofeer and lirom the obtuseoess of spherical iigura, the mineral 
eeology concludes to chaos; whereas irom bodi of these, 
Newton concluded to God.' 

Our author proceeds to shew that this discordance between 
tiie conclusions of the mineral geology and those of Newton,^ 
arises from tl^e analysis of the former being limited to mineral 
matter, whereas Newton's included all matter, of which mineral 
matter is only a part. Tlie iavestigatioii of the rriode of the 
first formation of mineral matter must be connected with the 
investigation of the mode of the first formation of all matter 
in the general, otherwise we assume a partial principle for a 
general, and setting out in error, must oontinne in it to the 
end. Sndi a wonderfol conformity in the planetary system." 
Slid Newton, ** most be the effect of choice, and so must the 
wiMrmity in the bodies of animals; these and their instincts 
can be tibe efl^ct of' nothmg else Uian the . wjsdom and skill 
of a powerfol, ever-living agent'* 
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With common sense and Newton, ail first fonnations are 
creationSf and by that term he denoted them. Were it other- 
wise, there would be formations before first formations, which 
it absurd. Deluc would not use the term created^ because, 
•aid he, in physics, I ought flol to employ expressions whidi 
mm not tkomghly u n dwrt o o d betivMa men/' Onr mthcH*' 
imctetes Us ooMhiet and his argument with last severity. 
^ was ha airaia,*' says Mr. Penn, «*tfaat fai exdndlng the 'wani^ 
ha at the saoie time excluded the idea associated with that 
word ; and, together with the idea, the prtMlipla i g ya i vs d in that 
idea — ^the asmsion of which is the terf paiant cause of all 
Mterialism and all atheism ?'* 

It was the all-sufficiency ascribed by the mineral geology to 
physical impressions, or what it denominates phenomena, to 
determine the great question of the mode of the first formation 
of mineral substances, that induced it to check its analytical 
progress, short of the end to which it ought to have pursued it. 
Our author, therefore, proceeds to shew how insufficient pheno- 
mena alone are to determine that question. 

If a bone of ihe first created man now remained, and were mingled with 
otiRir beset, pertaining? to a ffaierated race ; and if it wen tobe tnbnitted to 
the inspection and examination of an anatomist, what opinion and jadg- 
ment would its seunble phenomentL suggest, respecting the mode of its fiiik^ 
Anuatlon, and what would be bit eonclnsioo r If he were nnapprized or 
its true orig^in, his mind would see nothing in its sensible phenomena, but the 
lawt of its oMification i iuat at the mineral geology sees noihiiii^ ia tiie 
detalb of the fbmatioii ofmbiends, but precipitations, crystalliEafkmty and 
dissolutions.'' He would therefore naturally pronounce of this bone, as of 
aU other bonet. that " its fibres were originally sofU" iukiU| in the snelter 
of the maternal wond), It acquired theliardnets or a cartilage, and then, 
of bone that this effect '* was not produced at once, or in a very short 
time," but by degrees ; " that after birth, it increased in hardness, by 
continual addition of ossifying matter, until it ceased to grow at all." 

PkusicaUv true as this reas(Hiing would appear, it woold nevertheless bo 
moraUy ana really false ; because it concluded from mere sensible phenomena, 
to the certainty of a fact which could not be established by the evidepce of 
•ensiblc phenomena a/ont; Mntl]r, tb« «od»ef tiM Jnt fanm0imif Iftt 
mibstance of created bone. 

From hence we obtain a second principle, with respect to such first for* 

MHoot by creation, that tb^ sensible pnenoitwi ■tone cannot determint 

the mode of tlicir formation, since the real mode wM in direct ctHinidMit^ 

to the sensible indie ations of those phenomena. 

• 

The same ingenious argument is then applied to vegetable 
first formations, and thejust inference deduced from both — that,, 
from phenomena alone, physics can determine nothing " con- 
cerning the mode of the first formations of the first individuals 
composing either the animal or vegetable kingdoms of matter." 

.1 . ' 

Nor are they a whit more competent to dogmatism conoeming 
the model of nnt fbrmatipus, from the evidence of pheneooNm 
alone, in the mineral kiii^om* or to i^er that it was more 
dual, or itower, than those of the odier two. For^'^ continiung 
the comparison, and transferring U to created mmeral matter* 
* the sensible phenonma which suggest erysta^lization to the 
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Werner i an, or vitrification to the Huttonian, in examining- a 
fra^ent of primifivc roc^, are exactly of the same authority, 
but not of a particle more, with that which wouid have sug- 
gested ossification and lignitication to the anatomist and natu- 
ralist, who should unknowingly have inspected or analy/ed 
created hone or created wood'' — and all would be equally in 
error, in concluding them to have been respectively formed by 
UiA nodM of crystallization, ossification, aad ugnification^ 

TlM^iiiiiinlof;ut can no mote difcom the mA of tiMi tui^ 
■MlioQ of pdmitifs mk bj Um^ lavf of goneftl fSb/tnutaf*'^ 
^ Utto the aBatonitt can di«cow tbB Mode of the farmataoii of 
armsted bone, by the laws of generation aad accrettoo.'^ 

Condoding, then, with Newton, that Qod al the lb^(»]dBg 
formed oR material things" of such ^* figoret and piopet ti ea at 
BK»8t conduced' to the end foe which he formed them, we per* 
ceire that there must have been a first-formed created man, as 
certainly as there has since been a succession of g;cnerated 
men ; and that it is most consistent with the notion of an intel- 
ligent agent, and therefore most philosophical, to suppose tliat 
he created that first man with the perfection of mind and ])ody 
which most conchiced to the end for which he fonnod him"^ — 
and the same argument is equally applicable to all othtr first 
created animals, and every first created individual of the vege- 
table kingdom. As, tberefoie, in two parts out of three of the 
t ri na itit e eyitem of matter^ we baft 9Bm» grovmd to eo n do ie, 
^ That the first formatums miut have been prodneed in then* 
fall yerfeetion, perjfeoi bom end petftH weod," we mnet mkk^ 
inm every principle of sound anelo^y that in the thiid part/ 
*f wtoe uie first formationa were as essential to the structate* 
of the globe, ae m the two former to the structure of their re« 
•Motive systems, the first formations were likewise produced in 
their fuji perfection, perfect rock — and wc have seen that j^n- 
tiblc phenomena can have no authority whatever in this question." 

The iatuity of the analogies by which the mineral geology 
attempts to support its darling chaos, and the absurdity of in- 
ferring, from tlie slow progress of generated beings to matu- 
rity, the slow progress of the earth fronr a state of confusion to 
its present form, is next forcibly demonstrated, and Deluc's 
trash about mountaius and pyramids ridiculed as it deserves 
to be. 

Equally absurd is the attempt to &id seeoodnry cauees Ibr 
ifet-fimned, creeled tbmga. Of tfaie date are tlie epeoolations 
oonoeming the agents by wbieb the minsral geology supposes 
ntoaitiee locits to have been held in solution. To profe the 
llgitimate lelation between cause and effiwC, eilbet the cause 
must be known in the course of aetaai opersAbn, or the efiect 
in the course of actual production ; and who ever knew a gra- 
nite rock in oonrso of adnal prodnctioni or a menstntiim ea- 
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hibiting a cause capable of producing it? Secondary causes 
can only effect secondary productions. Created bone and 
wood were not produced by secondary causes — " yet we know 
that there are secondary causes which produce bone and wood, 
but we know of no secondary cause that produces granite — and 
the retioa appears to be obvious; for the aaimd creation, 
iftam pentliiMe Mtwe of the bdlTidiiali that comfiose it) 
HM to Moaist 1^ anflcaaiioa to Ihe fiiat-fonned iadividuala* 
aad thwatMfi lava fiur aaonriog thai suocaaaioii wete. a aoaa a a i y:- 
bnt the mineral creation was to subsist permanently in its first*, 
famad iadifidiials, therefore no laws for their miiltiplication 
iNPa Moaaaaiy* And from this consideration alone accrues a 
. very powerful moral evidence, that the first mineral formations 
which are still permanent, were formed by no other mode than 
that*' (viz. creation) which formed the ^rU anmaUf which 
have been succeeded by generation." 

The crystalline texture and hardness of granite rocks, whence 
they derive their solidity and durability; their immense height, 
to "which is owing the accumulation of supplies for the rivers 
which irrigate the globe, together with their lengthened and 
inclined forms to determine the direction of those rivers, are 
m aaany prooia of im^ngeable arrangement whidi adapta 
tea ID the ead for whldi they weia formed"-— and ^*how ia 
k poaaible,'' ezdaima our aujlhor, to contemplatB all tfaia* 
without readirisi^ immediately to God the thiaga which are 
God's?" 

Having shewn, in the first part of the work, that the cbaotio 
principle of the mineral geology is incafabla of ataodiag the 
test 01 the reformed philosophy of Newton, our author proceeds, 
in the second part, to examine by the same test the pretensiona 
of the Mosaical Geology to explain the mode of the first for- 
mation and the revolutions of this earth. From the philosophy 
of Newton we attain the highest probabilities in regard to this 
subject, and the Mosaical geology professes to add the consum- 
mation of absolute certainty. But certainty as to past events 
can only be derived from competent and positive history. Now, 
the history which professes to account for the mode of the first 
fonaaiiaiia and refoimioaa of the earth, ia dial ^Retealed. 
Hietevy^whiQhwaaiBipiWfiedtonNmby God, (theouly poaaible 
eoad^* for the focta of cieatioa), dtroog^' the ministry of 
Moses the aeliiority of which record the judgments of Bacon 
aad-Newloa unequivocally and entirely aolnowledged, and the 
former groeaded the foondalion of his new phil^oe^hy on ita 
ataleneata. 

This sacred nnd inestimable record, which was revealed to mankind 
•hoi^ 80^ vears a^o, unfolds a detailed recital of the sensible mode by 
WmdiQod "formeaand set in order" the entire system of this terrestrial 
globe ; aod likewise the histoty of a great universal revolation, which he 
**"1S4 ii ^•JSH''**** operation of water. 1656 years aflec ha hilt. 

nrilMll n.i-->Tlii8 record compriAes the Mosaical Geology. 
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Our tistlAr tlni' mmMs, in Hie'-tet jplftoe, to sbew, that 
the mterprettttidn or the Hebrew text id the first ebapter4»f 
GciDetb, ae it standa in our mit* fai-not ab«ol«lefy«ortect» and 
I».sugfe8t the alterations which seem to him to be neeesiary, 
and which be supports witir great learhieg and critical acumen. 
He adopts and defends the canons of intapretation laid down 
by Rosenmuller, namely, ** That the style of the first chapter, 
as of the whole book of Genesis, is strictly historical, and that 
it betrays no veslig-e whatever of allegorical or tigurative de- 
scription." That ** since this history was adapted to the coni- 
prehension of the commonest capacity, Moses speaks according 
to optica?, not physical tru i ll — that is, he descubes the eifects 
of creatiuo opticalbj, or as tlicy would have appeared to the 
eye, without any assignmeal oi physical causes." • ' 

A circnmetanlial inquiry into the events of the six days of 
en«tiaa« ivith occBMOBal oritieiaimfi o& the tme interpretation of 
the original Hei>rew, occupies the rmaMer of the second pert. 
It iMMld be impossible, wi^n the limits of a ii»riew» to fwkm 
the author througl^ all the details el this important division of 
his work* . We must therefore refer onr readers to the Offgtnal 
lor^tbe eeversl minutimy and confine onrseltes to the general 
outline, with such occasional quotations from the text, as the 
importance of the subject, or jastice to out aothofv may seem 
to require. 

"At the begianing," says Newton, and in one momont of 
time," says Bacon, the earth was created, entire and rompU te, 
2^ to its form and tcxiure, liiougU enveloped with ;i maiine 
fluid, resting on and flowing over every part ot iU surface, 
which fomied for a very short time the bed of an univer^i eea. 
Ihe solid body^mis idoaoealed by the oloak bf watarty and total 
duricneta enoonqmssed Aateloak.; God-tifeii coMMMndad Ae' 
eiisteiioa of and ditided the light horn tha dafkMw-- ^ 
*t that b» he eatahiished and gave fiiat operatiMi to th# iMi of 
proportion and succession between the meianrea- of the tw» ' 
and having given origiB and action to thofo lawff,'tiMy OoaOiAf 
l^ished in their due comnse the fiial day. 

The apparent confusion between the command, •* Let there 
he light," delivered on the first day of creation, and the record 
tliat God made two threat lights, on the fourth day, which 
has been a stumbling; block to many eminent writers, is thus 
ingeniously cleared up by our author. 

The light of which Moses speaks in the first day, " proceeded 
from the same solar fountain of light" that has always Ulumi* » 



pl^x or pervert thii sinple rectal.^-. The. late' jKr WiiUam 
Hmdbel^dMOoveled^at the hod^^ the sua is an opaquli tub- 
atanaoi jmd tlial.tts light aad haok f*oc«ed boas a lamitKMs 
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, Id its surface. " So thU iht fWtthW of 

tho stto ai * * ^^^^ ^ hauren/ do«i not; neeessarilf 

faa^ tbt motion of ligbti and <!OQYertely, the creatiOD of light 
does not necessarily imply the creation of the hodf/ of the sun. 
In the first creation of ' tlie heaven aad the earth,' thereforcv 
not the planetary orbs only, bwt the solar orb itself, was created 
in darkness, awaiting that iight which by one simple divine 
operation was to be communicated at once to all. When, then, 
the almighty word, in commanding light, commanded the first 
illumination of the solar atmosphere, its new light was inime« 
diateiy caught and reflected throughout spAoe, by all tlie mem- 
bers of the planetary SYsUm. And well may we imagine^ thatj 
mm fifft tidHiiMi inn aniiniiifwf iHrminiiiwi irf <ht nwwfi— i 
^ The moniag fltn aang together, aad tkmmmoi Qod ilMlaA 
fcrjpyr'* . . . 

* Tha bodf ol the tun ilMlf, however^ or. nAm its hmimam 
atmosphere, wit tlill concealed tan the earth by the waters 
on its surface, and the exhalations which the san's haal raissd 
fiom them. It was not till the fourth daVf that the cause of 
light was to be visibly revealed to the ctirtn. But its ejfecfs, 
and the alternation of light and darkness, subsisted from the 
first dayt when both the solar fountain of light was opened in 
the heaTens, and the earth received its first impulse of rotation 
on its axis, and in its orbit and consequently, *' time^ which 
only exists in reference to that revolution, began with the crea- 
tion of the globe, and the commencement of its revolution in 
darkness ; and this creation of Udht succeeded at thatprtmrtion 

nafpUliisophy ot B m m mi lUmfkm m «i.|Nifiwt wimm 

wkk urn sound lean^ and cilieism of RMsiwaHsiy mA' 
MMWrs with hiis m concluding, that the diqft olcfsation were 
fiot, as the chaos of the minml geoki|y vsqnhasy misiail*' 

measures of time, but natural t2ays-*4)eginning from one^fW* 

ing, and ending with the next ; and he equally coincides with 
those illustrious men in reprobating, in the strongest terms, 
the prepoateroiia infiittDCft of a ofaiias irom the language of 
Moses. 

The division of the waters from the waters,*' by the firma- 
ment, ii explained to mean the separation of the watery vapours 
from the waters covering the earth, by the creation and interpo- 
tttksn of ^ mM atmosphere ; but this vapour, in the form of 
cc^re gatad dMs, still pieveatsd the sim itself ftom being 

Thenodaof Ae ^Uk^tmff ioff^kr ^ Oe mm/t kAi^ mm 
" on the ildrd day^ iaoia.a inwailrsWii tarns im imr 
illrnQf the sacrsd tSBti llm .he cMidani «a 
bf % fiotat tawptta said innmuimia 
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Afi tolid pafU, wMdi «m t0 U tfeepawNl; hi ovte t» W 
pe bed of tfte 8«a, into wMdft Ae mtm wmmw to b»«oi4 
leeted. The solid « fmiii^%Mk or iUeton of the gldb^ tMt 

Aerefore burst, fractured, and subverted, in all those placea 
where depressioti ^as to (Produce the profundity ; and it carriei 
down with it, in apparertt confusion, vast and extensive portioai 
of the materials which had been regularly deposited or com- 
pacted upon it, leaving other portions partially dislocated and 
variously distorted from their primitive posidOnS; So that tha 
order of the materials of the ghjbe, which, in the resenred^- 
^Hrftercd, and exposed portion, retained their first positions 
VM^'V^^nient, was broken, displaced, and apparently con^ 
Jwnulodia 'other portion^ vhlch was ta receive within it 
dM^onMlated WAim" 

On the same dttj* the iiewly^xposed portion was, by the 
Immediate crealNv eel ^ Oed^ eotered wltli Una metttntr el 
i^etation~^<< the herb yiMI*gkeed, and thetieeyleidiatfriil,'^ 
each after its kind, in complete end instantaneous perfboliofe* 
On the fourth day, the clouds were dispelled and the sun be^ 
came visible 'in the heavens, in the full manifestation of its 
'effulgence. The moon also became visible on this dar, that 
is, on the third evenin^^ of the earth's revolution, according to 
common computation, which answers to the fourth evening- of 
the Mosaical day, or Nycthemeron. '* Thus the Creator re- 
lerved the exposure of his heavenly calendar, for the day when 
W |>lanet which, by his own laws, was to rule the night, had 
eo^ired i>y those same laws the position which Jir$t enabled it 
lto-4isplay Hi domiiilkni4** Whence we infety thsK at the mo** 
iMDt of ^Aeir eieeAhmottilife Mt tlayi this e«B «ad wmm ^'irert 
in that parlicelflr ftlAlM elwiK whMi eilwitomy eeUA 
hifenor conjunction, tMdthiA fft ili-4taMt itvelelioB they fiat 
il^red, by tileif MMnlioa^ theft lelalNw mpim, which quali^ 
fied them to be mabifested together, as the two great indices ol 
iannnal and meitstrual time, but for wirieh manifestation, bmh 
would not have been prepared on an earlier day.** Thus the 
first day of creation Was the first day of the first solar year^' 
and the first day of the first lunar month-; and, as we learn 
afterwards, by the sanctificatioii of the seventh day, the first 
day of the first week ; and '' it is sutbciently manifest, frbm the 
concurring authorities of learning aud philosophy, that the solai^ 
Ggbc which, upon the fourth day of creation, \vas tiaiisaiitted^ 
^'~'elv and optically from the solar orb, was the same 



oufh a nebulous medium, interposed bet#ean it tttft iIm^ 

fiot m SMtst Ibiliser to tratal thiis, step by step, WHb wot 
itthor^«iiid, paiofel «e ll« exertiod is to quit evenlpr a itoi- 
MmMVconiwion, we iiiiiit leave hinr to mvdeii^ 
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•IfM OB Ike great mlil» %liioli fei remamed t» mtom 
plishad iatiM llftli tod* sixth davt^ MHiQly, the €mtioB id ^ 
wumul kingdoni, dcNihig fall ui.iiia9/':«Mh indindual m 
fail maturity and pjerfectioD, by the imniediate and imiantaneous 
act of Qod; and to shew, in the concludiiig chaptac of this 
ptrtf how pbMtively the philosophy of Bacon and iNewtoa de» 
cides the first great question, the mode of first fonnatipiui» m 
favour of the Mosaical geology. One important fact, however, 
we must remind the reader to keep in his recollection, viz., the 
structure of the bed of that ocean, on whose ruptured slimy 
bottom were now deposited, in abundance, marine matter of 
every kind, vegetable and animal, and which continued to in- 
crease, in a mulliple ratio, during a period of more than sixteen 
centuries. • , ^ 

Our author, in the.third part, proceeds to anminn tha secopd 
great question, the mode oCthe Universal ohaages or refolatkmi 
Irfaish.the mtneral eulllitaiiee oif the earth has undergone sinoe 
the eieetiooy end wfaeUier the eYidenees of reTohition which' it 
seTl^als, coroeapond with the statements of the sacred record, 
aid.m swffieiently accounted for by it ; or whether the mi-, 
neral geology .has found, evidenoes of refolation not reduciblo 
' to those stated in the record." 

'. God having determined, in consequence of the wickedness of 
the human race, to destroy both it and the earth, suspended for 
a time the order of things which he had established, and again 
assumed an immediate operation in the works of his terrestial 
creation ; " All the fountains of the great deep were broken 
up, and the windows of heaven were opened." But, after the 
deluge had . accomplished its. work of destruction, and the 
Ahn^hty. was. pleased withdraw the wa^rs a sei^ond t^am 
turn die snfMe.of the. earth, what was that ssooiiil. emi 
iich the ark wtfi brought .to rest, and whence did at 
derive aU origte? f ; 

< Wtoannot fail tKpevo^ifa that a lapBlitioB of the same process whioh 
produced tho former earth was atone requisite to bring to llRht another 
earth to replace It. We have already seen that a violent disruption and 
subsidence of the solid surface of on^ porium of the •abaqueoui globe p»s» 
(lured at tirst a bed tf> receive the dlfluslve waters ; and that these waters 
4rawn into that bed Iruni off the otiier portion of the same globe, left it 
crxposed and fitted for the rec^tMirfV Teg^etation, and for the habid^on 
of man. Tlmt expoxcd portion was now in its turn to sink and disappear. 
|iy a similar disruption and subsidence of its surface, which should depress 
ft below tke level of the first depressed part or basin of Ike Ms, the wntn 
flowing into a /ftiU lower level, would leave their basin empty, exposed and 
dry, and thus by a simHar teparutum render ^in ite torn a hahitaoie eattb s 
^thus that first depressed part or bailBof tfae fimner sea i» oar ■etasi 
.present earth, ' • , . / 

lliis idea, we belkfve, *is peculiar to our author, who, with 
great depth of learning and argument, contends that the de- 
struction of the former earth was not temporary and confined 
to the surface, but final and entire. The most strenuous advo- 
cate ior the mineral geology caonpt deny that the Gonehieion 
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it ingenious, ft removet mtny dtffienHks which any otiier 
view of the su^ect has to contend with; itdoei away with 
the nec6»gity of chose repeated levolntionSi which, on no ground 
but that it cannot do without them, the mineral geology ii 
continnally having recourse to, and it refers similar effects to 
similar causes. Throngfaout his whole argument onr autbor 
Connects physical causes and events with the, moral effects 
tbey were deF^tinrd to produce ; and, it is for want of this 
rational association of trie two, that the minoril geolo^, per- 
plexed with diilicalties of its own creating, fails to draw correct 
inferences from either. It sees, in the beg^innin^; and the end, 
nothing but physical phenomena; it endeavours to expiuin 
them by reference to physical causes alone, according to its 
limited knowledge of those causes; it finds itself incapable of 
doing so, without assumptions irreconcilable with and m 
direct 0]ipOBi6on to the Mosatcal record, and therefore it con- 
blndes^ mat record to be false, or miBinterprets and makes it 
bend in e^ery particular to rnles drawn . from its own pre* 
conceived and chimerical opinions. 

' The thne allotted to this supernatural revolution was twelve 
months. At the moment when, by the subsidence of the old 
earth, the waters began to flow into their new bed, Qod * 

grounded the ark on the summit of Mount Ararat : in serenty- 
tfirce days after this event, the tops of the mountains ap- 
peared; and in sixty days more, the waters wereentirrK' drained 
off from the surface of the earth. The security of the ark 
demanded this gradual traii?ff»r of the mass of waters, for, had 
the former continents sunk at once, the rush of the waters to 
fill the gulf must have hurried the ark into the tremendous 
vortex — but it is represented as riding securely on the suHhcO 
of the nniversal oceSki. The ark went npon the surfhoe <^ 
^e waters/* 

That the sea once covered Ae whole earth, and that its 
snrlhce has mdergone great destruction and depressions, and % 
Tiolent revolution since its first formation, is acknowledged by 
both geologies, but the Mosaical admits only two revolutions^ ' 
whilst the mineral affirms them to have been numerons. 

Our author then proceeds to shew that the general phe- 
nomena of the earth may be satisfactorily referred either, 1. to 
the creation ; 2. the first ri volution ; 3. the Ions; interval that 
succeeded it, during which the sc^i remained in its primitive 
basin ; or -1. to the second revolution. To the first cause 
belong tlie seiisiblc characters and diversities of nil primitive 
rocks and soils ; to the second, those of their dislocation, frac- 
ture, and dispersion; to the thud, the water-worn appearance 
of the larger and smaller fragments of rocks and stones, and 
themoalding of tbe loose soil over the soKd substrata, as well, 
as the vast accnmuSatfons of marine substances. Lastly, to 
the second revolation, the excavation of valleys in secondary 
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poiit ; tlia haifteg up of marint mineral MMi t the secondai^F 
|odet» aqd tbe copfu&ed mixture of the organic terrettial frag-^ 
«mb1^ once a part of the fumtUtf»^tbft Mthtlwl ^f Uu Mif 
ipre as evidently to be referred. 

Of the natural agencies employed by tbe Almigbty in 
the two great revolutions, our author supposes eacthquakea 
ftnd volcanoes to have been the most probable; and it is 
well known that there is an intimate connexion betweer^ 
.them. Some geologists, however, reasoning from the limited 
effects of existing volcanoes, have denied their sufficiency; 
but, ** it is one thing to compute the power of a vol- 
cau0| aod another thing to compute the power of Yol<mnic 
action; — tha potable imcU. of vo l c ini c power, vendareA 
genaml villiHi tlM £lobe, and aetli^ ainoltaneotti^jr a^ainal 
lU tofid cmtBf pitSont a regular Teoft to detarmine its tumx 
cannot be' measured by the elects of an individual volcano 
nottnf on one point, at whicb. it bee found a ebannd to dia« 
«berg6 ita violence/' The presence of water too in yeitf. 
qa»itities in volcanic phenomena, which, from the actual situa-^ 
tion of existing volcanoes, * on islands or on coasts not far 
from the sea,' we may conclude ' is a condition essential to 
fheir existence ;' and the evidence of their having prevailed 
* anterior to the formation of valleys,* ** that is, previous to 
the depression of the earth's surface,'* are circumstances which 
increase the probability, that their powers were called into 
action in the first revolution. For, in the first piace, at that 
period water was in immediate contact with the entire surface 
of tbe earthy and itt lidaaisMon, it one a«d*tbe atme amh 
MBit beneam a comidirnble eitnt ot it, aUe by 
»ew kjweof vdeanic actioiii direefed by tb^ antberr to cnnMi 
at Qoe and tbe aaigie moment an equally extensive dknq^on. 
and eoneequeni depiession of tiiai tniface." In 4be seoona 
, place, " the imense fusions of basalt," as witnessed at the 
uiants' Causeway, the Island of Staffii, Sic &c., and which 
the mmeral geology considers as belonging * to the most 
ancient epocha,' " demonstrate a remote period of volcanilr 
effort in the interior of the earth, totally different in circnm- 
stance from the ordinary pheooniena of conical volcanoes,*' 
(those now active,) " and of which we have no exptrieuce 
whatever except in those effects." Thus our author contends,i 
that the unequivocal character of igneous fusion which per- 
vades the great basaltic districts, is perfectly consistent with 
tbe sacred teoDtd ; andt if we superadd to the indefinite 
extent of volcaiue power, die ocdmafciott «nd diiaelioa of tU 
agency to a particohr purpose ita Divine Autbor« we aball 
at once perceive that it was an inatrttment» calculated by Ita 
laws to cHMrale to tbe fdletl eileat of the effiM^ lAick we 
bere a^ov&ie to tbem." 

The remains of animals of all species a^d climates are 
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found" in vast abundance in the interior of the earth, aud in 
sttuatbas fu reou^ from their natural localities, so that 
minm of .A* ■ifcahltinti of loifid mm mm oHm bmI 
wKk in tlw most nortlMily IttteAet, wad vks veniL Vm 
iniiieral geology ai^ueSy thiMflwo, Itet 4ho oninsls to wkatk 
lihese exuviee belonged must hare 4ta4t«Mi ooutquendy hayo 
Jived in those lattUidet when ihof are found ; and that thtfi 
could not have done so luleis « nvdiution had tak«i |ili00« 
either lo thoartunof tfaooe ooiMolii or in tbo dlMtetof 
oarth. 

But the mere presence of their fossil exuvits in such discordant 
situations is no proof that they either died or lived there. We 
know that the aiumals to which they helong exiated on the 
former earth — that they were destroyed with it, and indtscri- 
minately absorbed into the mass of waters, by which their 
destruction was eftected. *' If, then, it was physically possible 
that they should have been tcansj^tod bf Uiose waters from 
tho oygMw oTlfce iiMof mm, 

falgUy prcMlo tiMt fwdKMld dltoo^trnok nonoali oftlMn 
as have not entirdy nooldmd Mray ; and it will bo modi mom 
■ioliooflphiool to resort to thot possible cause, than to violate 
if mmt oonjectnres the laws established eithor ibr dbo aolnfo 4i 
OMMiUsy or for the citmate of the globe." 

But, on this supposition, the direction in which the waters 
have transported those exuvifc, seems to be diametrically oppo« 
site to their current ; for, if the former continents existed in 
those tracts now covered by the Atlantic and Paci6c Oceans, 
when they sunk irito the abysfi, the waters must have rushed 
from north to south, and how in that case, could the bones of 
the elephant or rhinoceros have been found in Siberia? 
^ How could the sea, in moving from iit bod, emry bodkwwdi 
oaddeposk^rilMKitibod teopoHttkothdMOfbodliroBi Ibo 
i wiHiawrt i irtoA it badaiovodfbrwiidi to oafaoMf^^or . Tfao 
ooMdmo of Urn M ooMliami woo froMk^ ttmitt or* 
oHHtO'^vMi oiKtumtribod Ifao oea vmded gradually during 
diOiOBobiidiaeas ** but its viotoce* eontfamallj discharged 
■i;wioif Mcceeding limits," prodoeed the comnMm effect of 
ye-actiott tad ntec of its waters, and this continued till the 
subsidence was completed; and thus retiring oumnts were 
lormed, " retrograding; as the flux advanced." 

Such refluxes are known at the present day, between the 
continents of Africa and America, ** and the waters of the South 
Sea, stopped by the continent of Asia, fall back naturally to 
the coasts of Chili, Peru, and Mexico many uLlier similar 
ingtances might be adduced. 

Let us then suppose ( wliat must haTe been the case) all the woods and 
ftwoU stfUis fcmier rf svity latitwis, uywHad, M t s ig itA Hg si h i f, 

«0BtaLaade. flux at Beflax de la Mer. Tom. iv. p. 305; 
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and floating anon the hrtsom of the oce4n ; let us fartlier suppose all tlwf 
laces of animaii} of ail climaUfl. crowded confusedly in close contact^ and in 
MBibeilMaiiiaisn, implieateaiB Ihote Ikmthiff rorestR, and baoyabt mnni 

the faM of the waters, and operated upon by the impulsory powers of re- 
tiring currents, tides, and winds. It is impossible to dengf, tbat sucli im* 
mense conjoined masses, presenting: vast siirBiceft to the winds ana retreats 
lig; waters, would be driven before them to very great distances before 
they would all be subuieri^ed. If the continents from which they came 
were south of the sea bed, and if the sea flowed to the southward, they 
would then be transported in a northerly direction, just as the waters of 
the equatorial current, which fall against a western land, retrograde to an 
eastern sea.— —Thus the siHiilii, successively gathered from the old .oonti« 
nents, would have beendnven over the northern parts of the primitive sea ; 
would have been sunk upon different parts of its bed, and bnried in its soils. 
And il a great moral end was capable of being effected by the operation, 
afcct wiroh tha pwaaat argument renders indisputable, the direction of 
these aimazing monuments to their actual stations, by the instrumentality 
«f the natural agent, was in every respect consistent with his power ana 
iatalUffiins who afteriMida cauaad a«M toytM Mrtha Munh,llMit 
tie wateiijnight be assuaged." 

To prove tbai the distaaii^ bsUwen the old «|iiAtoriftL and 

present northern continents is not greater than might well have 
been traversed by those immense floating masses, our author 
mentions the fact of a vessel, almost under bare-poles, having 
come from Halifax to Spithead, a distance of three thousand 
miles, in thirteen days. The space from the equator to 
Tobolsk, in Siberia, is four thousand miles, and the mouth of 
the Lena is nine hundred miles farther. 

The substances thus transported must necessarily have been 
iml^eddod in the yielding mud, in whioh tliey vodid nltipuitely 
sink,-r-soiM leM, otliirft.iBOie deeply, ftoeordtng to the pecnlk^ 
drdftnfttnncflf arising f^om local causes ; and as the ttansport 
vail by- water, and tne bed that reoeifed &em soft, they wonld 
be nfifi^iired by tritmation or fracture, and the bones of tba 
•eyaval animals so deposited would be found, as they fre* 
quently are found, perfect and entire. But it has be^ ob« 
jected that whole skeletons have not been found, and, therefore^ 
they could not have been transported; but 7/'^er^ver the animals 
died, they must have died with their skeletons entire ; and if 
parts only are found, the rest must have mouldered away, — and 
iwhat difference could there have been, in this respect, w hether 
they had died where thev were found, or had been transported 
thither, and there deposited ? Cuvier*s argument (for it is he 
who advances it) makes rather against, than for the end to 
whiplij!hA adduces it. , 

' But facts also are against hini, for the entire dkaleton df aa 
d^ptiant has ^ei| f^und at Xoon% in Thuringia, another at the 
mouth of the Lena, and one .of a rhinpoiroa in. the ban&s of 

the Vilhoui. Thus we can aooonnt rationally for the dibcovery 
of. the confiAs^ fragia^ts. of animals of ail cliraaleis in the 
strata of our earth, and see how the bodies of elephants, rhino* 
ceroses, <tc., mf\y hava been transported from the torrid zone 
to the north of Europe, and imbedded at the various depths at 
which they ar^ now found in England or Siberia, without re- 



Digitized by Google 



Mineral and Mosaical Geologies, m 

quirifig any change either in the natures of tbo species, or iu 
the dimates of the earth. : - ' > - ' i 
JU tothe MititidinDittiMM clbm fbMdmotwtis in Ger- 
mny, Hungary, «nd dbewheMy our mtfaor Tery rwAmdlj, wo 
ttinky ooackidai cIhb to Imkw besn caiti6d.into llMte c&viiiet^ 
(vbiciinnist have existed ibm wwall as noifyni tlie rooky iiotlm 
i>ver«Wch the aoimais were tramporfeed^) hf the MtioQ of 't^ 
water contiiiHaUy ontaiing into and iwtvnmg ftem tkeai; 
the retiirning water would not ^* have equal power upon tiit 
bodies with the entering water/' and consequently would leawi 
the bodies behind. ** So that when the soil was not stifficiently 
soft to receive them, they would be driven foi ward and finally 
urged into the inmost recesses of the caverns, where they 
would afterwards be found in confused nuiltitudinous and 
exposed masses, with all the circnmslaiices wliich they now 
exhibit. And, because they svould have been fixedly lodged 
before their skeletons were stripped of their integument^ and 
becme tlw aea presently abandoiMd IIwid, no appemnoe of 
iritwnihn wodkl be diaeoTerabie in llw Imom.'^ * 

.The whole knmiaiTMev with tha exception of a «iiig^ fiunUy* 
M stated hf tlie aaeied veeord to have pe rii hid with die brale 
creatioa: -Why then have not humaa banes baea found in a 
fotsil stale, as well as those of elephants and other animala? ' 
The rninml geology has suggested the aoftwer. 

The x>Iace ^Oikh man then inhabited may have sunk nilo the abyss, and 
the bones of that destroyed race awy yei nmain buried iiftd«r tbe bottom 
of some actual sea. • . , • 

The brute creation, without reflection and forethought, con- 
gregate together by instinct when alarmed, and await in li epi* 
dation the unknown eyiL *These» therefoc8» by the sudden 
sebsideDciea of the land on die s|M>ts where they cbaaeed la ba 
assembled^ would bare been sarprisedby tbaaueeetsiya laandi^ 
tiana» and.cal«iad away by the reflux of tbeir waters. - But the 
banian race aeaiag ue threatened danger cooung oa thaaii 
would retieat koax tha floodi gradually advancing on all sides, 
and draw more and more towards the caatre of the continoaUy 
diminishing circie^ uaiiU assembled in a multitudinous mass oa 
the last remaining portion of dry land, they would on its sub- 
sidence be absorbed by the vortex occasifincil by the confkix of 
the two seas meeting from the opposite hemispheres, and thus 
be carried down with violence into tlic dLpilis of the new sea ; 
*' where their exuviae must remain fur cvci uuiavcstii^ablc by 
man." Moral cousidcrations stiencrthen the probability that 
this was the course of that tremenduub event, for the sulleiings 
of the condemned ttiid hardened race were thus protraoted by 
their endeavours to escape from the ci^trophe^ till tbay had 
worked thcii: deslipad emcta^- - . 

A similar morai reflection wiU fumisb ns with a sofficiaat 
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fttfttofi vlqp the exnriflt of animats are occasionally met with» 
whose species no longer exist on the earth. Physical science 
uncODoected with morale cannot solve the difficulty, nor can it 
be expounded bat by reference to the power and will of God ; 
who, for reasons Imown only to the counsels of his divine 
wisdom, was pleased, when he communicated to Noah the 
•pecies he designed to preserve to keep seed alive upon the 
earth," to except some from that preservation. 
■ Farther on, our author inntioM the Mogokr thtt ths 
MMmmmei, (tfai* virii mm Ihk^) li aot taad niM l» 
mj part ^ fkm Mrtkf mMbt mif m Hw property «f 

an assamirtte of the mineial fMlogy th«t tbe • itf ohrtte 
which des tio y rt the animal races of which we discover tho 
iMil MMTMif was diflttent fimn that which established tkt 
iMgenitors of the human race in Asia." The circumstance 
can only be rationally accounted for by considering those 
animals as the descendants of the pair preserved in the ark, 
as all the present human race are the descendants of Noah, 
and, that from their great utility, none have ever since been 
snfKered to escape from the dominion of man. 

Tke domesticity of the entire race of tbis peculiar species of canel. Is 
O btrn t m a Uifiam wad pferpetwal uiMsnus both of the ffevolatitn la wmcH 

the whole animal creation perished, excepting a resetYed few, and of that 
alto in wkidi tlie homan laoe was fiist esfauilisiied on the continent of 
Asia. 

Becaase aaiaud and vegetable relics are found bMM in the midst 
of soils, which are too confident! jr pnmoanced the most ancient secondary 
strata, and because land animals are found under heaps of marine nro- 
dnctloos, Cuvier at once assumes that the various pesllloM e( thiea NMl 
wmstitntt efidwMsi ef m smf 4ifiagiBt m tfntionso 

They are, howmr, etiilj explamed tnm the date of the 
Mosaical geology.' Alter the imbedding of the innnmenlbto 
land animals in the sands or slimy bottom of the primitive we% 
violent and particular agitations within its basin may have 
dislodged and put in motion, especially in the latter stares of 
its draining, enormous masses of its loose soil, and have driven 
them, loaded with marine substances, upon the beds in which 
the terresUal animals had previously sunk; and repetitions 
of such events, which may and must have occurred during that 
disorderly crisis, would produce various alternations of such 
depositions, diversified fay different circumstances, and re- 
d«cible ta an rule of regularity and order,*' As to the fresh- 
%NMf ^liKMi 10 Ibo ftNRid to tmo flC Hmw occqbmIo** 
* ly^''^^?*!^ ^ B uggealoa by Mf. O toenoygfa, wiie* 
Iktf ilio 4toliiietkNi botWM Ibeoi ood Bmimli^fti bo so Oer* 
mUtf ascertained as lo illofr of ft ooadosko afgomoit tbondod 
vpon that distiactimi* 

Our author argues rery forcibly OB iaipoisibility that 
unconBned vraters, diffused originally over a compact, extended, 
fnd nearly hotiiontal siu^, should ha?o ^nsied ToUoys, of 
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jolmnnielled out the beds of the mers in which they now 
tfodTv Thm if 116. MMtm te Mppotqur-lhe Rhiiie and the 

JB^^j^^l'li^kQit * ^^BflpttP 'V^i^Kfllf IftQlP ^HUA ^k^^^ ^9^99 '^l^^ 

days^i^ Camv asiiOmt} Imt if iMr wtm M nrifllMllj 
Ipnud Ihek Mi1iMi» mm the a<^m it ewiiBmlly goiiM: 
they on^ ^ U iwiiti»«a% inowiiag ift vidHi mm 
depth* Valleys Md mouotains am ebviMiy co-oidaiiate and 
correlative--'' a aoaalaia stpuies nothmg but as elevaliiK 
above a vaUey, and a valley nothing but a depression below % 
mountaiOy" and the cause of these differences of elevation has 
been already examined. *♦ The varied system of valleys, and 
their intimate and direct relations both to mountains and 
rivers," is referable only to the divine wisdom which ordaioedi^ 
and g-ave to the mountains the very forms eisentially necessary 
for *' separating the beds of those rivers from one another ; and 
serving moreover, by meana of their eteroal snows, m reservoirs 
Ibr feeding the sfudntrs/' The ^neral systsns of itvers is toi tl^ 
cifdi«haltl»««MnIar«hrc«litingsyil^ theviiasalMrf 
ivgistdbk jlnictMnii the mum by iduob tiie mcMary fleidft 
jlte distnbnisd teat eftt-eiUimnity to other, wed, ftms lihe 
UoodoTessela. aie so skilfully and eqnaUy diilritelBd ovor 
|he whole somce, ao artfully diverted in many places from tibe 
jiearest s^ and condedBd ihMgh ■tpnnive iela«l ie|^s/* 
Aat they ino<»(esUihlf aigq^ supreme tnfglljgince in iMr 

designer. 

On the formation of coal aur author touches with the judi« 
cious caution which the obscurity of the subject demands. He 
concludes with Mr. Hatchett, to the probability of its vegetable 
origin ; and from the failure of that celebrated chemist to pro- 
duce bituminous coal, in experiments on vegetable &ub* 
.Stances of land growth, and for otner reapns, suggests that the 
jbeds 4pf Btttwraleori were iierhaps inoMMe aeirnwtatioM 4f 
j(aci» A8«» tewdid liitb the faijow.'ttdiMd ivbttiMet whiok 
jheltar mqog llMm9>«iid iHbjdi «m,o>renrhdintd by vast ag- 
gregetioDS.«C iihe loose ipit of lim eae» in the course of its so* 
Xsm^ end Wflfe left for dennnfowtion by the chemical actioskof 
the marine fliud vhieh they 4XHHiiined» and with wbioh tke «k 
jclosing and cmufimmn iolU wino li l w gMad 
. In the remaiwDg^ pettiSii of the work, our author ascribes the 
covering of the new earth with vegetation after the second revor 
lution, to a fresh and immediate act of God ; and infers, fron^ 
the olive-leaf brought by the dove to Noah, that it was created 
in full aod perfect maturity. He supposes it probable, also, 
that new animal species were at the same time created, to sup^ 

ply the placK^ ^ taose winch it was the wiU of God. to destrc^ 

• > 

* Tlicre i# every reason to believe, that the agent employed by nature 
hi tlie foiniatioii pf cohI and biluipen, has been eitner — — 'i**' svsolliwii^ 
aei<L"^HATeMETT, i^kU, Xnuu. 1806^ P* I4i«-^J& 
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' utterly by tlM MIm. He thews hf a learned argument, thftt 
tfbe de^cripttoo ef'ue rivers in the garden of Eden, (Gen. ii. 
1 1^14^) is a marginal gloss m a transeriprt of the original 
liietofy^'wiileh in time became taeorporated with the text; and, 
oonsequently, that no inference, as to the identity of the for- 
lllfer anfV the present habitable earth, ran be drawn from that 
description. He tiien concludes, from tlic creneral result of the 
preccdirjL^ inquiry, that the numerous revolutions assumed by the 
miuerai geolo^xv " are the offspring of defective investigation 
and unregulated faucy," and are all reducible to those two 
only which are recorded in the Mosaical history ; and that in 
the second question, relative to the changes which this globe 
has and^krgoiie etnee its first formation, -aiikl to the moae by 
wkidi^opo changed wm^efflMled, tin Mosaidel geelMj'liaB 
nndtittined the «unerioi:ity'oTer the mineral/whieh it established 
in Ihe Ibst <tiieilMm rektiVe to tfie mode bj -which that first 
I^MiAalioa was prodaced." A code of general principlet, 
which ttay at all times guide our view in contemplating thte 
phenomena apparent in the globe, and secure us against the 
fascination of unsubstantial theories,"- tbUowed by some rM^ 
able general reflectioos, doses the work« 

We have thus ^iven a pretty circumstantial account of this 
very interestinc: volume. The length of our review may per- 
haps seem to bear a somewhat too large proportion to the sizt; 
of the book ; but lU value i» not to be estimated by the number 
of its pages, and we could not, in justice to our author, con^ 
dense his matter into a smaller compass. Indeed, so pregnant 
Is It'la argnment, that nothing bot a carefoVperusiiltvfthe-wotlt 
itself can give' a perfect idea of^its merits "ne' ivijeet is itffe»- 
tSgated wi3i logical precision^ from tii6*comnitneenent to the 
conclusion. Nothing important is omitted or slarred over, thai 
can fairly be adduced on either side of the question-^Hlnr can- 
didly discussed, and the merit of every statement ' critically 
examined. If there be anv tbin?^ in the work that we think 
might be improved, it is, tJi at somptfmes, though rarelvj there 
is a little unnecessary amplihcation and repetition; and in one 
instance we do not very clearly understand the author's mean- 
ingi We allude tO the part (not noticed in the body of our 
review) relating to the hobdomfidal computation of time. We 
do not see what exact portions of time he would comprehend 
in* his month and year, nor how those portions are to be de- 
fined^ We wish he had been rather more explicit on*11rirhe«d( 
and Uiat h^had given ne the result of Frank's ettempt to con- 
etriwt a traa fopdasieiftel ^A>nok>gy,-fonnde!l oiraie golden 
period of the jnhilee, which he alludes to. 

The princi(>al features of the work apfmar to ns'to be, the 
tnfeitece the author deduces from the sacred record| of two 
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distinct revolutions, or periods of destruction, of the surface 
of. the earth : his mode of icconciling the accounts of the 
creation of light on the first day, and the sun's visible ap- 
pearance Oif the fourth: the reasons why fossil rcuidins of 
■ome animals are fimod m cliittates tmoongemal to their 
n&tnres, and of others whose species are utterly* extinct; as 
well as why fossil human bon^s hare neyer been found at all. 
Vhe ingenuity, too, with «lbich he |[iroves the incompetenee 
'of nieia physical phenomena to decide on the mode of first 
formations, is extremely striking, as well as many other 
parts of the work, which we Have not* room to enumerate. 
Our author's claims to a high rank, as a scholar are evident 
throughout: bis corrections of the sacred text, in the second 
part, evince a perfect knowledge of the Hebrew, as well as of 
the classical languages ; and his remarks on Deluc's hypothesis 
of the indefinite period of the Mosaical days of creation, and 
Saussure's nonsensical rhapsody from the summit of iEtna, 
vindicate his pretensions as a suund aud iuimidable critic. 

In conclusion, we earnestly recommend this book to the se- 
rious attention of • our readers.' Its philosophy is fomded on 
that of Bacon and Newton; its leaaoninjgs on the mode of first 
foimations and secondary .caps^s, .are in strict harmony with 
that philosophy, Imd at least as plausible as any that have beea 
a4wi^ by m Huttomaii and Werperian sdiools. Nor naat 
the adherents to those systems object, that its referring many 
effects to the immediate agency of divine power, is merely a 
Sabterfuge to cut the knot of difficulty, until they can either 
teach us how to imtle it, or find a more probable cause to winch 
it maybe attributed. When, to these considerations, we add its 
excellent moral and religious tendency, we ihink every candid 
judgment will admit, that the " Comparative Estimate" has 
accomplished its intended object; and that it is indeed well 
calculated to ** relieve the minds of earnest and sincere inquirers 
from perplexity/' by contravening the pernicious dog;mas of 
pseudo-scientific scepticism, wheUier derived from m fbssil 
escuVitt'of 'a ibnter iaee, or &e f6eeiit*rsllqufe» of a m^^dem 
dia^ting-room^whetber founded on the cAemtoo^ coiilrwances 
of a crystoffistN^ cAoos^ or the profound specullMioiis.of medul* 
Wy ma tert' . . 
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Aet. XVII. ASTRONOMICAL AND NAUTICAL 

COLLECTIONS. 

No. XIIL 

i. Empirical Elements <^ a Table ^Refraction: computed 
Ikom ObsmatioM coiiinimt«it<^ in^ hjUnnmm 
Gkoombi^ogb, Esq., F.R.8. 

. » 

Vmxmnom, SeBVMACBim liat lately puMMiad a very umM 

little volume of Permanent Auxiliary Tables. But with regard 
tte Ml^ieiiif AitMottiiiud E efcacdaa; ha faai left il eatiniy 
' aa da cM a<,by wliidi^d» mny • yita— a o o ap aH i wMbaaMMfc 
justified in correcting his observations ; so that it is probable thaC 
aiaioiit e^tty uiiynjiidimd and ^ligtat aa t w uon i a t. arill poM. 
tlioee HMdi appeitr to be the most elaborate, or of which the! 
authot or authors have acquired the highest "tfr^**m?itrp! repii^ 
tatiMf e' fepatalloE ivhidi^bat asi^ oftaa loE^pla ils iwaAMarttf 

look down with contempt on physical trtith. 

flM nwde of wamiaatinn, eiemplifisd by tha fiditor, sa tha 
ftimar naAbtis of Umse Colledioiis, appearlog la him to ba ikiA 
only anexceptioDable mode of obtaining a fair determination of 
tfeiircompUeatad qpiastlon, ba has pmailad oa the kindness of 
iiir. Gfoombridge ta add a naibsg af liitar aad em— artanritE 
obsenrations to those which he had before communicated ; and 
tihair allUaEta lanlta am bsia aaUbilid* mtb tba addUiaE.of 
aaEia AuflMi ai^is towwds aE isiiBiajUila applMsatiaE fa priMM 
tice» or at least to a more satisfactory coiaparison of the meciti- 
of tba diffiaraEt tafatei a iT tflTi % castiBr! attd thsaa roaalli aiE 
not made public with the less readiness, because they appear, in 
sooia respaats» aot to agree quite so well with the Editor's own 
Hmy^aadMftMibiaKi tat oaadmlbBaaqaraiiifairiilttfii^ 

merly entertained, that the corrections of his table are some* 

what mora atriot^ apyEprisia t» tlia dilQwant msaa tampans ^ 
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mfMof fniaw plintinj ikm the noririwiil ililiiinHi li 

Tbe steps of the computation, with a little Tahalioa from 
AuM botofi €m iiinif > t w i » htw htHHk sMoly fItiCt 1(1 

find the mean apparent altitude for each star. Secondly, to 
find the mean height of the exterior thermometer. Thiidly, to 
mdm allte'nfttctioiis to thair neaa sUte of ptesswe. With 
the barometer at 30 incheSi applying corrections, simply pro- 
pQftioMA to tfM diftmoii^ ill llie iMia Fiftli^* ttf 

teAteaicniiilhietioQ, and tfM tmrftl dfAieiMSM ftmllM 
m^mi and to add together duch of them as are regular, that is, 
iMh w$ igfco wA tin difibfenoM oC tiio ^wimnitef in ^hsif 
character, and to subtfwst ram of mmA m itregvtRr* 
Fifthly, to divide this result by the sum of the differences of the 
tMnDonMierf in oratr to ovhuB wb MtpesuHSiai oomcBos ivr 
temperature ; which must, however, be increased by the varia-* , 
tiHi ol Mfcactioa oorrespomliog to such a sttpposed change of 
aUkwdte* flhlhly» Bfif^ l3foonliffid|{s lmtai|{'ilwayi te d li e id tlbo* 

temperature of his interior thermometer to 55°, iti registering 

tlM iw^ljiit of the bazomel«c, iiinU be necessatj to make a sii^ 
ctw— tion ibr A» dMemM of Ml* temperatm IhM jnttm 
height of the ejiterior thermometer, in order to continue the 
ladk of «0Mp«Utmii before adofited* Sfveathly, it ii obnow 
dMt if tsMoi and the obsorvatiQtti «vm bo4b perfect, tha 
ootKadion for temperature, thus determined, ought also to re** 
p ii ia i . i t b a e huM im t nS mikm fkom tbaittndttrd UM a yratti a 
of the tMes ; bnt this it nMom eorrectly true, and lewt of ail 
wbaie the nmaber of observations compared are lew, aUhoagh 
th ay tmcf a at Jaim af baiiybaily w ya rtad . Wemay, ihecdbie, ' 

divide tlie differeuce of refraction from that of the standard tem- 
p sr atuie y aa aatihitid ia any tolaiabla tabiea^^ by the difPeiaoGa 
ofiba iMlm MifMnHMM'icoai dwilaBdard feB^^ 
tabiesi for die joint result of the observations and tables* 



Digitized by Google 



190 Jdifmtmud mmI Mmlml Qdkcikni* 
BUl^Mft tkift OfMntiMi efitetly mfpomm th*.«taid«rd !•> 

fiactioa of the tables to n^i ee with the observalions ; but, a6 a 

te»t of Uiit igveemeftt, it will be proper to dhido ^ Miii'of 
the whole amomit of tlio oorrMioM, iddilive and tvbtriciive,' 

the sum of the several difieretices from the staodaid tempe- 
nluro raipoctivolj « tmk it appe«ra that in order to bring these 
quotients toe^uelity, it will be neteeeary 'to elter the tuppoeed 
standard of the tables to 4b^, instead ot 4b ^. Ismthly, we. 
m§if pltfniittely adopt, ae the beet ,mi^^meal corrcoHQk to be 
derired from that sat of obserralSoas, the mean of the two ^ 
rectkoos thu» obiaiaed* Te2)tbly, the last colamn of the (able 
coiitaiiis the qaotlanlof tba refractm $X the ataadaid tettper»* 
turc, divided by this mean correction : it will be justifiable, in 
the present case, to reject two extravagaot uumbecs, deiif ed: 
. Icam 7 aBd.9 obsemtipos lespectifely ; and, m older toaatisfy: 
the most scrupuious, wc may venture to reject the .least of aU 
die attinlnrs: heneef for the aaeaii of the whole 20, we'hai^a - 
438.8; for the nean of the lower 10, 484.3, and of the lipper 
10, 44^3 ; half the difference 4, applied to the means, gives for 
the lower lytreme 430^ aod fo« th*:iqpfci4i2.3» thedifoaiiee 
of altitude being 7® and we may salely adopt, as the general * 

eupiricai correotiom §9€ each degree of tempecatuie, as lor ae 

R 

these observations go, the formula -— — Tiie first star 

• 430 + 8ai.t«<' 

observed ought also to^ haye beeo r^ept^ m this coaiputatioii« aa 
aibidiag an irregeJbr result, or too great a relhtttm bntitiio* 

maiiis to be ascertained whether the error is in the observation or 
in thetable: aikd, in fisu^t, the empirical farmula, hiirn iaTriii|alid, 
wll not afford a series.ef nam selirieliMa ageeeinir T«ry *«eoQ« 

rately witU aay existing table ; although we may safely infer from 

il» tl^at the.Freofih aatioa9im^.vi^tq(».pc^^ip|kM 

the true correction for temperature which their- own theory 

would iiave atiorded them, in opposition to the actual observa'^ 



Digitized by 



Astrtmomicai and Nautical Collections, 131 

lion of Bradley, witidi bad Maced him to employ a con ectioti 

somewhat more considerable than the r^^^ xa of the reiulu ftom 
Mr* Grooaibridge*8 obsemtions. 
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0.93 
0.87 
0.84 
080 



349 

630 

406 

.10'4 
(,818] 

377 
(394) 

352 
406 
350 
474 
422 
491 
507 
420 
449 
393 
548 
488 
(653) 
340 
379 



iu Errors of the Lmutr TabUi/or 1819 and 1820. Chmput^d 
from the Oitaermtions made at Greenwich. 



(See ColloctHNi8 IlL iL) 



Laplace 
*vA fiurg. 



1820 

Litplace ao4 
Burrkhardl. 



Mt'aii Error 
- 



Long. Lar. 



S±5.3 7. 
i-1.7 



j ±43.4 5.7 



Vol. XV. 



K 



Greatest Error of 
tlire<; coiiiecutire 
ulis4'r> .itioii* in 
Lougitude. 

It 

lo.G ■ 



11.0 



lU 
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iii. Mr. Rumker's rediscovery of Encke's triennial Comet, 
in a Letter to the Editor. (See Collections IV. n.) 

SviiMBft SoiJTiCK» 1822» obsemd in Paramatta Obser- 
ntory, wiA a repeatiBg ciidb of B«iciieid^^ Hie obterva* 

tioiia of the Solstice are partly by the Govaniory partly by 
myself. 



TrueTStTfJiStr 
«f Trap* «f 



O/tiM 



Trw Zca. Oiat, of 



Bcdactfoato 



Cor.Jbr 
In** ~ 



June 9 
10 
13 
14 
15 
16 
18 
19 
20 
21 
23 
28 
29 
30 
July 1 



57 



o / 

56 41 
46 
59 
3 
6 
9 
13 
14 
15 
16 
16 
9 
6 
3 

56 59 



49.63 
59.97 
6S.9S 
39J98la 
30.1910 



34 
29 
16 



19.11 

42.88 
44.9 
18.51 
14.57 
2.5 
20.16 
12.41 
45.81 



40.67 
33.96 
38.49 
7.82 
3M 



+ 0.41 
0.26 
-0.19 
0.89 

a3i 



o 

57 



// 

55.4 
56.0 



11.80 7 22^8 0.41 



3 

1 
0 



7 

10 
13 
16 



16.16 

49.86 
48.41 
11.77 

13.07 
29.89 
11.38 
17.27 
474^ 



0.39 
0.32 

0.22 
0.12 
+ 0.17 
0.81 
0.851 
0.88 
0.88 



16 30.7 29.97 
q4.1929.8 
3L2829.8 163.0 
37.51 29.85 59.5 
33w40 3O409 59.0 
30.06 54i€ 
29.90 69.5 
29.81 52.0 
29.92 51.0 
29.9051.5 
29.7157.0 
30.04 61.2 
29.99 59.0 
30.0056.0 
66.0 



34.37 
34.88 

32.42 
33.31 
30.16 
27.81 
33.3 
32.39 
30.56 
34.12l30.00, 



Mean . . , . 67 16 32.687 
LonisolariiQtatioo — 6.77 

Reduction to Jan. 1, 1822 . 57 16 25.917 

+ 0/22 



Mean Z. D. of Tropic of 2S ... 57 16 26.137 
The Winter Sola, gives m. Z.D. of Tfop. of VJ 10 21 2.237 

Difference ... 46 55 23.9 
Hence mean obliq. Jan. 1^ 1822^ 23 27 41.95 

Supposing tbe mom obliquity Jan. 1, 1822, to have been 
23 27 44.26, we obtain for lat.of the observatory 33 48 41.97. 

I obsenred the following ocGoltatioM of tatd stais at 
Paramatta. 
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Mean Time. 

M«rch 28, 182:i, ^ 7 magnitude Tauri immers. 6 64 30.2 
30 5.6 soppoMd V Gcmi. ... • 9 19 28^ 

April I 6 GuMift .... 8 £8 ltl.8 

18 35 47.4 



10 Antares \ 

C emersio 19 14 27.9 



July 11 5.6 Pt8c« • immen. % 1 0.4 

From tbe occult, of Antares I find the mean time at Paramatta 
of true coDjonction, — 

Perimm. 17 29 8.8 —5.54 dL +5.89 c2S— 0.56 <2r 
«BDer. • . . 19.82+2.44 . . —3.17 . ^2.06 
From Vaiitical Almsnac follows tbe mean time of <f m 
Green. 7 25 12.5. Hence long ot Par. 10*' 4' 1".8 ; this may, 
bowoYer, be corrected by the Gre^. Lunar Obs. on that day. * 

303 

I asaumed -X^tetttiaof cartMara. 
304 

OjppomHom af MarSy Pebrmry, 1822. 
These observalions arc a mean of sevcriil observations about 
the meridian, each being singly reduced to the time of culmtna- 
turn. I made the observatioiis with a lepeating miciom6ler» ap- 
plied to a tdeieo^ mm as aqmalorial atand, and did not aaleiid 
Ibem beyond 15' on each M& of ihe meridian. 

V^^^^ll 1' «^w«.N. of i ft 

16 MarsmoreAR> 0 6. 05 Mars South of > ^ %j o 
than 446 Mayer J 446 M. . J ^ ^* * 

On Uie 15th of February, at the time of culmination^ Maia 

was therefore 2' 35/'15 north of iLeonia and on tbe 16th, when 

on the meridian O' 34.''84 aonth oi 446 Mayer, which latter 

star it must have eclipsed little after passing tbe meridian ; 
clouds prevented me from seeing it : thence the parallax of Mart 
mig^ be infened* 

Cmet iff JEncke. 
I did not see this comet before the second of June, 1822. I 

send you here my observations thereof, which I believe to be so 
correct as the position of the stars which 1 used for comparison, 
taken partly from Piazai, but chiefly reduced from La Laode 
Bktmr§ CUeae* 

. K2 
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t/fnu AfU 


Mm Dm. 


S 

4 


10 88 85 
11 

11 8 O 


98 48 51.8 
88 48 80.7 

94 45 0.0 


17 89 45J( North 

18 58 7.5 

15 4 56.7 , 


6 


11 7 88 


98 48 11.8 


« 

14 88 . 48 


7 


11 8 10 


97 88 15 


18 85 5 


8 


11 17 85 


98 35 47.7 


12 51 18.5 


10 


11 80 0 


lOQ 84 48.8 


10 89 49.5 


11 


11 84 88 


101 19 44.6 


9 85 4.5 . . 

* 


18 


11 40 0 


102 17 58 


8 18 30 


18 


11 48 4 


108 15 8 


7 8 80 


U 


n 55 0 


104 15 40 


5'58 87 


15 


11 40 48 


105 17 0.5 


4 53 40 . 


18 


18 18 88 


109 54 85«4 


1 89 48.7 Sontfi 


80 


18 U S3 


111 14 25.9 


3 14 89.1 • 


22 

- 


la 18 45 
IJ^ 58 55 


114 12 20.5 

115 47 41.7 


7 8 . 

9 9 48.4 . 



p 

After the 83d flie moonliglit W8s tooMght, and «flerfiBil moom 



the comet was too faint to permit observations to be made. 

8 digits of the sun will be eclipsed at Paramatta on Aug. 17, 
in the ■loniiiig. 9at ikt edipM will be total at Cape Bedfordt 
In laL lef^ 87' aimih, and long. 145^ W east 

Dear Sir, I beg you wiU dispose of these obisermtioiis accordr 
ing to yowr pleasure. • ♦ ♦ Your most obedient Servant, 

July 23,1822. Cha8. RvMXim. 
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iv. Predicted and okterved Placee qf the Prtncijpai Stare, fij 

John Pond, 'Eaii., F.R.S., Astruaomej: Royal. 

From the Philosophical Transactions, 
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y Pegasi 
« Cassiop .... 

Polaris , 

ct Arietis •••• 

• Ceti .«•••• 
aPersei 
Aldebaran 
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^Tauri .... 

• Oriooto**.. 
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ProcyftB , , , , 
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B Leonis , , , , 
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Non* Xho aigii ialte last column denotes thai Uie Star boa 

nor th of it* pie«lictcd placo. 
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AftT. XVIII.— MISCELLANEOUS INTpLUGENCB. 

I. MBCBAinOAl SOIMOB. 

1. Mconomical Bridge^h bridge of suspension, or rather 
t«aiioii» Im been eonrtni€ted not long since by M. M. Seguinr 
Mr AimoiAy, deiMnrtmeiit de TArdfichet after Hie model of 
lihoie ooMtrafliled by ilie indieBiums lab^tants of Anwtea^* 
The followitts^ account It taken from a deBcription of it by M» 

xxi. 123. 

At the place where it is constructed,, the rtw orar lAMt. ft 
passes is cooiined by rocks which have furnished strong poinCt 
of attachment for the bridge. A band composed of eight iron 
wires, each the of an inch in diam^«r is attached by its 
extremity to an iron bolt fixed in the rock; it then crosses the 
river at a height of 10 feet above it, and on the opposite side 
passes round a horizontal pulley three inches in diameter, also 
Made hMl to a rock. Tba band retona parallel to its hrst 
directiony peases round one pulley to preserve the parallelism^ 
and then on to another aboiit 16 ioohea diatanW &oin which 
it again peeceeds over the nver and passes roand a second 
polley on that side, and finally retnras to the aide ftcm wBcii 
it pairtod, and ia neda fiist to a bolt in tho rooib Tbas H 
eioases rim fbor times. Small cvoss pieces wood ate 
attached at intervals to these reduplications of die band« and 
over them are placed the planks, parallel to tlie wires, which 
form the foot-wny of the bridge. Two other bands of wire are 
carried across the river at a convenient height on each side of 
the bridg-e, to serve as hand-rails ; they are connected by 
descending wires to the external bands of the bridge : and^ to 
prevent every lateral motion the bridge is made fast at the 
mi(^(^le to some large stones in the l)ed.of the rifer« 

!Ehis biidgp thoagh of a stmstiwe so light as to occaaioii 
fear on the first time of going on to it, is yet so steady and 
strong that no sensible bending or vibralkm is peroei^rad in 
paAing ofcrit. It is 9 feet broad, and 55 feet loi^. The 
weight of iron wire used in its coostmetlon was abont Mb*, 
and ike expense of the whole of ike materials amounted to 
little more than 35 francs. The expense of labour is estimated 
at about 15 francs, so that 60 francs according to this account 
would pay for the whole. 

* See alio itt. SIL 
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2. Hydraulic Instrument for raising JVater.^ltis well known 
that if a glass vessel containing water be placed in the centre 
of a whirHng" table, the water, by the centrifugal force, will be 
thrown from the centre outwardly, and the surface of the water 
will assume a form approaching to that of a parabola. 

Dr. Crelle, architect to the King of Prussia^ bat accordingly 
TOde the bent tube in his model of the improyed Heasiaa 
ii^hine of a pmboUc shape, aad on hmng placed in a oertnii 
dflfrtfaofwater^tlie water entering below at a hole in die eeatM 
of the tnbe* ii by the qiiiek wbtilin; moToment given to the 
machine, raised and deli?ered at the iq)per ends of the tabe 
into tike drcnlar trongb, and rans ont from thence at a 
i^poat on one side of it. Many tubes may be thus combined, 
and the quantity of water raised be increased accordin^fly. 
The value of this machine on a large scale is not known, but 
certainly this is the best form of it — Tech. Rep, iii. 99. 

3. Hydtoparahulic Mirror — standard Measure. — Mr. Busby, 
well known as the constructor of a hydraulic orrery, applies 
the syphon as a generator of rotary motion. A floating circular 
vessel is placed in a reservoir of water, and has a syphon 
attached to it, one leg of the syphon dips into the water of 
the reservoir, the other passes onrer the side of the reservoir to 
a lower level than the watet within» and discharging n minute 
stream by a lateral aperture, gives to the floating vessel a 
peHbetlye(i«ablec«volviBg motion. By means of it» Mr. Busby 
says lie has prodnoed a periKt bydtoparabolie ndnor flfty^fonr 
bdm in diameter^ thns btSmg able to create any magnifying 
power iidMiiium. He refers to it also as a means of obtaminf 
ail universal standard of measure. Thus, a given parab6lic 
speculum svill invariably be formed by any given rotation at 
any known level and latitude, and the focal distance of any 
parabola must under those circomstances be always a given 
ditneasion. — Trm, Soc ArU^ xi, 

4. Feeding o f Engine Boilers. — ^Thomas Hall, engineman to 
the Glasgpw Water Company, having remarked the waste of 
fuel which occurred at those times when a steam-engine stopped 
working, as at night, &c., was induced to alter his mode of 
feeding the boilers with water, with a view to prevent as much 
of this waste as possible. Instead of letting in a contsDaal mtp^ 
ply of water^ equal to the portion converted mto vapour, ho 
took every q»portQnity» when the engiue was stopped for a 
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MiicMmemu JmiMgenee, 



oCialrodvobg: wal«r bta die boikr to m mmt m 18 indiet 
iboife ito uflval ud H wit fnrtmniil lo ^ liii^ lef«l 
as long at the cagina ma off wofk. Mfhrn labour wm io> 
•omedytharawasliierafeveaB ab«a4aiiil aiipid^of lioimteria 

the boiler, the eteam was ready, and no hiereat^ of ftra, to heat 

freshly-introduced water, icquired. The saving which arose 
from this mode of management was 25 per cent, of ihe fuel. 
The apparatus for ieeding the boiler in this manner with accu- 
racy, and without trouble, is very iugemoiusy and is described 
io Ibe Trans. Soc, ArU, xl. 127. 

6< Improved Pnaiu^.— A great improyement in {»iatiog U 
apokan of as the invention of Mr. Church, of America, who 
it now in London, constmcting a madttBe» wliidi it it hoped 
will be i«coett&iL The improvement eatendt to eaattng aa 
well aa composing, and by tinipHfying the cattbg procett, and 
aaving the expente of diatribnting, he proposet to compose 
alwaya from new types, remelting alter the edition it woriced 
off. The recasting for every new composition is connected with 
the regular laying of the types, etiid when thus laid, it is in- 
tended to compose by means of keys, like those of a piano- 
forte, each key standing for a letter, or letters. By ihese means 
errors would be avoided in the composition» and the progress 
would be far more rapid than at present. 

The above is the only account we have been able to procure 
of the improvement ; and we gather lirom it, that it thodd ra** 
ther he oontidered aa intendedt than aa realised. 

♦ 

6. (kMmgfifSiiuotype''^^ M. JMot^VAt method 
ogititu m ttriking moveable charaeteta (catt of a eoaipoiithm 
liereafter to he detcribed,) into leadj withont Ihe ataialanoe of 
lieat Hoveahle cfaaradart foniied of ^at eompetitien, caaft in 
thentnal manner, are composed Kne by line, according to the 
common methods, till a page is formed. This page is placed 
in a frame of suitable dimensions, and in this frame two quadrats 
are placed, which, by means of screws, press all these move- 
able letters so as to form a 5o1id mass. A brass or iron frame 
is made to the size of the page, and a plate of iron is fastened 
to it by screws, to serve at a bottom ; this frame it then filled 
with a plate of pure lead. The whole .being thnt prepared, the 
page composeid of moveable charactert it pot upon the lead 
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intended ibr a matrix • it is then placed under a strong press, 
which forces down the letters into the lead, which thus becomes- 
a solid matrix. In this matrix as many stereotype forms may 
be cast as can be wanted. The composition for casting the 
MVMble ciiuacters is fornied of seven parts by weight of lead, 
two of regains of antiiiiony, and one of an alloy of tin and cop- 
per, in the proportion of nine ol tin, to one of copper.— iW<n9 
MmfMff Magamae, ix> 71. 

Hie alloy with whkli to cast thepAiret sluMild also Iwfebecn 
dQauibod«-<»Bi>t 

■ 

7. Calculating Engine. — At page 222, of our 14th volume, 
we have inserted a notice of Mr. Babbage's very curious 
investig-ations on the application of machinery to the purpose 
of calculating and printing mathematical tables. It gives us 
much pleasure to he able to inform our readers, that he is dili- 
gently pursuing this very important subject, and that the re* 
sake of his labours are in the hi^est degree satisfiictory. 

8. ^n$Flti^€jpiMm.-->MeSirs. Cowley a^ 

Bucks, have cnkivnted poppies ftr .opium with sneb saee«W| as 
toindnoethelMiief liuitthatbmndiof agricnhnreis of national 
iaportaaeey and worthy of support In 5m year 1691» they pro- 
duoed 60 lbs* of solid opium, equal to the best Tmfcey opium, 
fiom rather less than ^ur acres and a half of ground. The 
seed was sown in February, came up in March, and, after pro- 
per hoeing, setting out, &c., the opium gathering commenced 
at the latter end of July. The criterion for gathering the opium 
was, when the poppies, having lost their petals, were covered with 
abluish-white bloom. The scarificator, an instrument contain- 
ing five small blades, was then applied to them, horizontal inci- 
Rons being preferred, because the juice was not so apt to run 
from them before inspissation. A^er being scaritied in one 
aspect, the head was left until the juice was coagulated (about 
two hours^) it was then remoTed by gatheiers^ and fiesh inci- 
. sions made on other parts. The poppies were found to pcbdnce 
qnimt freely, until the third or fourth incision, and some- of 
them em to the tenth. Opium was gathered dafly until, at 
the rate of 305. per lb., the produce would no longer bear the 
expense; 97 lb. 1 oz. were procarcd at an expense of • 
31/. lis. 2ld., and this, when evaporated sufficiently in the 
suBy produced above GO lb« of properly dried opium. 
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The poyp iti ftood en ttalln imtU IdMj bigm to Mi 
yellow (Aug. 18,) they vera then pulled mlliM n tolr* oste 
hmdf tmdf nbm evfieient^ dry, iSbm headt weve f«tlimdl, 
th ras h edy mud the seed separated by coaree riddles, and cleaned 
by fine sieves and a fan. The seed amounted to 13 cwt., and 
was expected to produce 71^ gallons of oil. The oil-cake 
was given to pigs with great advantage, and also to stall-feeding 
cattle. An extract may also be made, by cold infusion, from 
the capsule of the poppy, eight grains of which are equal to one 
of Opium ; an acre produces 80 ib. of it The poppy straw 
wliett well trodden in the yafd, and^ laid in a eoniMwt head 
to fermetfty'tialtes excellent fleaniire. 

Tha qmnti^ of opium consumed in this country U i a pp oii d 
10 anouBt aaoiialj^ to about 60,000 ib.» eselimfia of aiportatioM* 
Tldi4|aaiiti;^ (iaj MaMtti. Cowley and Sl^^ 
luive OQimiieed ve, eeald be omUj laiaed in many parts of 
Great Britam, where good iatf laad and a a a p afda o ui popular 
tion exist together. On the moderate calculation of 10 lbs. per 
acre, that quantity would only require 4 or 5000 acres of land, 
and from 40 to ,;0,000 people. The employment would be 
given to sueh persons as are not calculated for common as^ri- 
cultural labour, and at a time when labour is wanted, naueiy^ 
batweto hay^time aod harvest.— fVnis. Soc, ArU^ xi. 9. 

9. British Indigo. — A discovery has been recently made* 
which promises the most important consequences in a commer- 
cial and agricultural point of view. About two years ago^ 280 
aoree of land near Flinty in Wales, were planted with the com- 
men hoUyhocki or rose-mallow, with the view df - converting it 
into hmp or flax. In the process of manufacture at was dif* 
covered that this plant yields a beaatifiil blue dyci eqaal in 
bean^ and permanence to the best indigo.^iVSnp MmM^ Mqg* 

We should be glad to have this confirmed. 

10* Pretenaiikm i^Qrwi^ite.fJ^Miee:'^^ 
of Scfllpa, in the Hebrides, having some years ago sulihred coh- 
siderably by mice ; put at the bottom, near the centre, and at 
thfT top of each stach, or mow, as h was raised, three or four 
stalks of wild mint, with the leaves on, gathered near a brook, 
in a neighbouring field, and never after had any of his grain 
consumed. He then tiled the same experiment with his cheese 
and other articles kept in store, and often injured by mice ; and 
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ymtk9fmX ^Smu^ by laying a few leanrety gieen or drj, oo Ike 

11. Preservation of Turnips. — Messrs. Staines and Cowley 
preserve turnips during thi; winter far cattle-feeding, by cutting 
off the tops, takinsT especial care not to injure the crowns, 
and then piliriL; them up methodically on straw into a heap, 
covered exteriorly with straw. In this way tliey were found to 
keep in a perfectly sound state during the winter, and to be 
excellent food for eattle.^TVoiir. Soe. Arth xL 29. 

Ye(ut. — The following methods of making yeast for 
bread are easy and expeditious. Boil one pound of good 
flour, a quarter of a pound of brown sugar, and a little salt, 
in two gallons of water for an hour % when milk-wvmy botde it 
and cork it close ; it will be lit for use in 24 hours. One pint 
of it will make 18Jb. of bread**— To a poond of mashed potaloee 
(mealy onee ate best), add two onncei of brown ragir end two 
spoonlbls of common yeaet» the potatoes fint to be pulped 
through a cuUender^ and mixed with wann water to a proper 
consistence. A poend of potatoes will make a quart ai good 
yeast. Keep it moderately warm while fermenting. This 
recipe is in substance from Dr. Hunter, who observes that 
yeast so mside will keep well. No sugar is used by bakers 
wiieu adding the pulp of potatoes to their rising. — Yorkshire 
Gazette, 

13. Prevctitwn of Dry Rot, — From an observation of the 
power of perfumes in preventing raouldiness. Dr. Mac Culloch 
was led to make; soine trials on wood, with a view to the pre- 
vention of dry rot, Tiie results were favourable, but Dr. M., 
not having power to resume the experiments, recommends 
tliem to other persons* A cheap odorons oil is the snbstanoe 
leqiiifed. 

14. Paste. — Dr. Mac Calloch, in u paper on the power of 
perfumes in preventing mouldiness, gives the following direc- 
tions for tlic preparation of a paste, which, as it will keep any 
length of time, and is always ready for use, may he of great 
serfice to mineralogists and others. ^* That which I have 
Isng need in this mannsf is made of Qom in the usual way, 
bat lalber thuk, with a proportion of brown sugar, and a small 
<|aan%. of ooooaifia sabliiMte* The nse of the soger Is to 
keep it ienfaie^ so as to pfsrent its scaling off 60111 snootii 
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surfaces ; and, that of the corrosive suUimate, independently 
of pre8erviu|; it from insects, is an eii'ectual check against its 
lennentatUm. Thii salt, howeTery does nol prevent th» Ibrm- 
Btioa of mottldiness ; but, as a drop or two of the essential 
oils aX>o?eHnentioiied» (lavender, peppermint, aoise, bergamot» 
Is a complete security gainst thisi all the causes of de- 
atmction axe e0ectaan j gpiarded against Paste made in this 
manner and exposed to the air» dries without chai^ to a state 
vesembltng horn, so that it maj at any time be wetted again, 
and ai^ed to use. When kept in a close covered pot, it 
may be preserved in a state for use at all times."— JEdtn. 
Jour* viii. 35. 

4 

common red ware 

mudi nsted In the manufacture of cooking-vessels the lower 

class of people, is generally glazed either with litharge, or the 
potter^s lead ore. This glaze is objectionable, nol oaly be- 
cause it cracks Avhen the vessels are heated and cooled, but 
also Irorn its being soluble in vinegar, acid juices, and animal 
fat, and producing very deleterious effects. Mr. Meigh of 
Shelton, Staffordshire, has been rewarded by the Society of 
Arts for the discovery of a glaae^ having none of these bad pro* 
perties. Red mari is first ground in water until it forms a 
creamy mixture ; the warCi previously well dried but not burnt, 
is then immersed in it^ by which the superficial pores are filled 
up. Being again well dried^ it is dipped in the gUoe^ which 
consists of one part Conush granite, chiefly felspar, one part 
glass, one part bisck oacide of manganese, ground in water lo 
the consistency of cream. The ware is then dried and fired in 
the usual way. If an opac^ue wliile glaze is required^ the man* 
ganesc is to be omitted. 

Mr. Meigh has also manufactured an iiuproved coiumoa 
ware from a mixture of four parts common marl, one part of 
red marl, and one part of brick clay. It is harder, more com* 
pact, and less porous than the common red ware, and when 
combined with the above glaze, produces vesseli^ very supe- 
rior for those uses to which the rc^l ware is applied^TVoitf. 

16. Soldering Sheet /ran.— -Sheet iron may be soldmd by 
means of filings of soft cast-ifOa appUed with borax, deprived 
of its water of erystallitation and sal ammoniac. Tubes of 
sheet iron have been conetnctod at fitnungbmn Jaldy by neaai 



Digitized by Google 



I 



' Mechanical Scwnce. 143 

of a process of this kind, which, acrording to Mr. Perkins and 
Mr. Gill, is to be practised m tlie following manner : — ^The 
borax is to be dried in a crucible, not till it fuzes, but till it 
forms a white cmst; then powdered and mixed with the iron 
filings : the joint is to be nade bright aad — ^^ittwffd with m ' 
solution of the m1 aamoniac; then the nnliiie it to be made 
into a thick paste with water, and placed aloii; tbe intide of . 
the joint, and the whde heated o?er a dear ire tiU the eeet- 
iron foMi9B.'-^Teek l^p. iil. 110. 

17. Ne» Farm ike FoUaie Jppanii9ii.^^u Pepjs hae 
coMitracled, at the Lendoii Inrtitvtiont a aiagle coil of copper 
and siac phite, consieting of two sheets of the metals, c adi 

• fifty feet long by two feet broad, having therefore a suiiace of 
200 square feet ; they are wound round a wooden centre, and 
kept apart by pieces of hair-line, interposed at intervals be- 
tween the plates. This voltaic coil is suspended by a rope^ 
and counterpoise over a tub of dilute acid^ioto which it is 
plunged when used. 

It gives not the slightest electrical indications to the electro- 
meter ; indeed, its etectiicity is of snch low intensitiy that weii* 
burned charcoal acts.as an insulator to it ; nor does the qoaa* 
tity of electricity eppear considerable, for it wilh difficulty ' 
iputee one mch of platmum wire of -J^ inch diameter. When, 
however^.the pdes are connected by a copper wire ^ inch di»» 
meter and 8 inches long, it becomes hot» and is rendered most 
powerfully magnetic, and the instrument is admirably adapted 
for all electro-magnetic experiments. Dr. Wollaston's well- 
known and curious arrangement of a single pair of plates, may 
justly be called a Calorunotor ; and to Mr. Pepys'scoil we may ' 
apply the term Magnetomotou 

18. Patent Portable Static Lamp.^A lamp under this name 
has just been perfected by Mr. Parker, of Arsry 11 -street. Its 
chief meut is, that the oil is raised to the burning height with- 
out springs, valves, or 8ciews> and in a manner not liable to get 
out ofjepair. To render its principle and construction intelligible 
the following short account of the ingenious method by which 
Mr. Parker has effiMied his object, will probably be sufficient; 
in oar next Number m shall describe it more accurately with 

.A cylindrical fessel, open at top, 3^ ipches diameter^aad 
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3 mches luj^b, contains tlie oil ; in its centre is aHixod a strong 
iron rod, upon wiuch th« upper part oi tii«. lamp, hereafter to 
be described, moves. 

AiKither cylindrioal vessel, open at top» 3^ diwwAer, and 7' 
inches kif^ sunrovnda Ih* oil reiMl* leafiaf MpM» oC:^ of aa 
inck bttwm i UieAWTe i ifl l i* Tb^avaM^taii^theBtuuiteiat 
bQttQnp*aM&m4* tiM^^ tod •fji apm filled with ittemiy* 

Awirtur cyMadricri tt€iMl (eaUod the idangiiig oyUodar»b6^ 
CWM it plunges into the mercury in space)^ doted ftt 

top9 and open at bottom (3^ diameter, and 3 indies high), is 
firmly attached to the connecting tohe and Imrner of the lamp, 
the tube ascending to the required height of the light, and de- 
scending^ to tlie lower level of this plunging vessel. This tub© 
moves up aud dowa tlie centre iron rod on points* or^pins^ to 
prevent friction or capillary attraction. 

The oil- vessel being hUed with oil, and the -^^^ space with 
mercury, it is evident the jj^nngingTessel, aad oil-tabe attached 
dmielD, enteriagthe mercury and dl at the same time, in the 
wmiii of a gasometer, the aur contained in thephmging Teisd 
. enmot ompa, aod die whole wdgfit of 00* flanging vissd 
(whidi ie loaded to laioe the oil4fae reqnind height,) presses 
lipon llieoilyAmi^ tiiO'daetiemedimn of air» andlbaceallio 
oil up the oentie tabe.lo <be adfasted height TMi- aetloii 
continues until all the oil is consumed. 

The advantages of this lamp are, that it burns till all tlie oil 
is consumed. 

That the oil and weight being in the base, it is not liable to 
be overthrown, nor can any oil be spilt. 

That it is as perfectly shadowless as^ gas-light, and capable* 
of as much beauty of form. 

That there being neither valve, spring, nor screw, it is not 
liaUe to be out of repair, and is easily managed by servants^ 
dia oil being poured into an open vessei, instead of a small 
i^ertnre* The nuieury is never removed. 

That being made of iron, it is not Ute least acted upon by oil. 
It may also be mentioned, that the oil tubes dean themsdves 
every those the lamp is diarged with oil. 

That, independent of less first cost than other lamps of equal 
appearance, it is economical in other respects. No li^ht is 
wasted, as in the French, or even the Sinumbra Irtmps, for 
though iu the latter the shadow projected from the ring reser- 
voir is overcome, it is only by calling in aid the rays of light 
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from other parts of the flame, while those striking agaiast the 
ring reservoir are lost iui the puipu;^e of liiumiaaticui. 

IL Chbmical SciBHfiB. 

.1. On the Action of HecU and Pressure on esfrtfuit^ Flui^ 
JSjy^ M. le Baron Ca^xuard de lai Tour, — \t is kncrwn, that by 
means of Papin's digester, the temperature of many ^utiit may 
laised miadti above their ofdiiwry boiliaf poiats ; and mm 
i&led to. suppose^ ti^it the inlsniai prasim aofiaaitfiiy wilh 
the temperaUure, mwdd pmm sa obstaele lo the total evuiio- 
lation of the fluid, especially if the space left above the fluid is 
aot of a certain extent. 

Reflecting^ on this subject, it occurrL'd to me that there was 
necessarily a iiinit to the dilatation of a volatile fluid, iK yoad 
which it would become vapour, notwithstanding- the pressure, if 
the capacity of the vessel would permit the U^vud mattec ta 
extend to its maximum of dilatation. 

To ascertain this point, a certain quaotitg^ of alcohol, apw gr. 
.837^ and a sphere of sile% were put into a small dif^jtsr, ma^e 
out of the. thick end of a mnsket baxiei* the lignid oeonyyiag the 
third of fhf ieajpadty, Hanng observed the noise pcoduosd by. 
the spbinrey wheji rolliid in ibe edd ap p a r atus; it was gcadniAy 
heated niUil a point was reached, when the ball seemed .to 
bound froD\ end to end of the digester, as if no liquid had been 
present. This eflect, easily dislingiiished by holding the end 
of the handle to the ear, ceased on cooling the apiparaLui, aiicl 
reproduced on re-heating if. " 

The same experiment made with water, succeeded only im- 
perfectly, because of the high temperature required inteifenng 
with the tightness of the instrument. But suiphunc ether and 
naphtha presented the same results as alcohol. 

That the phenomena might be observed with mwe facili^, 
die liquids were introduced into small tub^ of glssSf and her* 
metically sealed* Ahandleof glass was 
A.tnbe was two-fiilhs filled with alooholj and .then slowliy end 
cttcefully heated ; as the floid dilated^ its mobility inqieaiid, 
sal* when its volnme was nearly doujbled, it oompletsly disap* 
peared, and became a vapour so transparent, that the tube ap- 
peared quite empty. On leaviug it to cooi for a moment, a 
very tliick cloud formed in its interior, and the liquor returned 
to its tirst stale* A second tube» nearly half occupied by the 
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same fluid, g^avc d siuiilar result ; but a third, couUining ralher 
more than lialf, hurst. 

Similar experinieiils with naphtha, sp. gr..807, and with ether, 
gave similar results. Ether recjuired less space than naplulia, 
and naphtha less than alcohol, to become vapour ; appearing to 
indicate, that the more a body is already dilated, tlie less ad- 
dilioMl viokMM doM il Mqike beISm il atteoMi its Buunmunof 

b an llie pmiOM etperiBMUtt, tlw lir had been aipeiled 
flMlkaCabat; fmt fepMled iHih ollieft 1^ wUdi tfia air was 
lift, the iwmlts vera iimilar» and tlie phemnBeaa more readily 
oiwntfed» fnm Aa aiiMiiea of ebidlitioB. 

A last trial was made whh water in a tube of glass, abevt 
one-third of its capacity bein^ occupied by the fluid, ihis 
tube lost its transparency, and broke a few instants after. It 
appears, that by a high temperature, water is able to decompose 
glass, by separating the alkali ; leading us to suppose, that 
other interesting chemical results may be obtained, by ntalti- 
plyiag the applications of this process of decomposition. 

Ob oareAiUy watcfatag Ae tubes in which air had been left, it 
waa lamaiM, that thoee ia which i3b» flmd had aot fpaoe for 
ttaxtmnBi of dilatatioa piecedhig conyergfam into Tar- 
pour, did not ahraya break as soon as the Kqvid appealed to 
fill the nhele space ; and that the explosion was the nune tardy, 
as the excess of liquid abo^e that required to ill the spaoe vaa 
less. May not, then, the cousequcuce be inferred, that liquids 
but little compressible at low temperatures, become much more 
so at high temperatures? And this is more likely in the case in 
question, where the fluid is just on the point of becoming clas- 
tic, under a pressure which, by theory, appears to be equal to 
many hundred atmospheres. 

It is difficult to believe, that a little tube of glass, about 
of an indi internal diameterr and ^ of an indi thick, could re- 
sist 10 ooosiderabie a force : perhaps it may be supposed, that 
the moieenles of an elastic flttid» and particolarly of nponr, 
ava suseepttble, mder a certam conpression and heat, of con- 
trading a change of state comparable to diat of a half fusion, 
and esfaUe of ftdlitating a redw^n of volume greater than 
that dne to the true pressure. 

Whilst waitin g for new experiments oi:i this* subject, it ap- 
pears that the following conclusions will include what has al- 
ready been described 1. That alcohol, naphtha, and sulphuric 
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vapour, in a space a litUe more than double that of each liquid. 
2. That an augmentatiua of pressure, occasioned by the presence 
of air, caused no obstacle to the evaporatioQ of the liquid in 
the same space, but only rendered the dilation of the liquid 
more regular and observable. 3. That water, though suscepti- 
ble of being reduced into vtiy omfmmfid Ti|^ur, has sot ^ftit 
been submitted to perlisct ez|perioieatt» becante of the impofMfc 

Ha adiiNi on gfam trim*'^Aimak$,i^ Chm. zzL . , 

la a suppleataat to the abo?e M 4iiiotre, M. Cagniard de la 

Tour' states the results of experiments made to ascertain the 
pressure produced m the experiments described. The process 
adopted was to bend a tube into a syphon, place ether in one 
kg, und separate it from the other containing air, by mercury ; 
both ie^s being sealed, the apparatus was heated, and when the 
ether became vapour, the diminution in the bulk of the air 
aMffked. la tba present experiment, 528 parts baoaiaa 14p & 
leenlt which wtm Ihrioe ohCabied. Ether, Ibefetety ii aaioep* 
tiUa 4ti beng oaumM iato vapour in a apace laaa than tvioa 
iti origiaal fotttma» and in tlna atate tl aaoMta a pmaari af ba 
iipeea 37 aad 38 ataioefiheree. 

When alcohol, sp. irr. 837, was used, 476 parts of air be- 
came 4; and from an observation of the voiumo, it was ascer- 
tained that alcohol may be reduced into vapour, iu a space 
rather less than thrice its original volume^ and that U thea 
exerts a pressure of 119 atmospheres. 

The ten^fMratare at which these effects took place was ascer'* 
tuned, by lepaatiag the experiments in an oil bath. The ether 
leqatnd a teaqpaialm of 330°, F.; akohol, that of 406% 

Ia thaM4iiioifa it waa anaoanced, that water healed ia tMbaa 
of glaaa alterad ^e traaapatancj, lo as^to pravaot obeertatiOA 
of what paaeed withm s but M. Cagniaid da U Tow 
SBiall quantity of carbonate of soda prevented, in a great neaauret 
this effect. He was enabled thuretbi e, though only with difficulty, 
from the frequent rupture of the glass tubes, to ascertain, that 
at a temperature but little removed from that of melting zinc, 
water could be converted into vapour, in a space nearly lour 
tinea that of its original vokam^Atmales de Chim. zxi. 178. 

2. Berikier an SuipkwUs prwktced from Su^^uUm^^Hsnt 

eapertmeoti made by M. Bertiiier had for their ofejeet the de- 

Vol. XV. * L 
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•Mb «• tlioM of ibe dkalEM ftmi etfiby metal*. **V^lam!* 
says M* Boftliwry given im the of resolviag the 

question, till now undecided, whether the alkalies and alkaline 
earths are or are riot in the metallic state in the sulphurets pre- 
pared by tire. They are so simple, that one is astonished they 
have not been made before ; and it may be seen they conduct^ 
^ in the inost evident and direct manner, to the knowledge of die 
nature of the alkalies and alkaline earths." 

IJie medMKl by which M. Berthier redaoef aolphalea to anl* 
pbvreCs ia not bj difeetly mixing^tfaem with powdered cbaiooal, 
and beating tbem in a eracible» bat by placing them in the 
centreof a craeible, thickly lined with charcoal, coming them 
wHb ^ aame enbatanee, and after having luted on a coreri 
heating the whole in a furnace. In this way the sulphates are 
reduced by ccinentation, as it were, the time ref]uired being 
proportioned to the temperature, the fusibility of the sulphurets, 
and the volume of the substance. All are reducible at a white 
beat* and, where the tulphnret la ftisibley very quickly ; but 
nben it is infusible, it remains interposed between the diarcoal 
and the ralphate, and Ae action is slower* An ounce of sol* 
phato may in'lbis ease leqaire above two honn. Intiiia wnynot 
only are pine salphnrets obtained, but Hie resnlt may be col- 
lected without the smallest loss, its weight aseertained, and the 
weight of oxygen evolved accurately esUmated. 

If a sulphate of baryta, strontia, or lime, be thus reduced to 
a sulphuret, and wcisrhed, the loss will be found to equal ex- 
actly the quaulily of ow^en contained in the base and acid. 
If the sulphuret be dissolved in muriatic acid, nothing will be 
liberated but pure sulphuretted hydrogen ; no aalphur wiU bo 
set free, nor any acid, containing sulphur and oxygen, formed ; 
'finally, if a portion of the salphnret be heated in a crooible of 
lilver, wMi nitre eqnal to tbcee orfonrttmes its weight, the anl- 
pbate regenmted wiO eorrespond witfi ttt» quantity of anlplnii- 
ret employed, and will contain neither acid nor base in exoeae. 
These three experiments prove that the sulphuret produced 
contains no oxygen, and, consequently, that the base is in the 
metallic state ; and if, in addiiion to tliese means of analysis, 
the experiment be made in close vessels, and the gaseous pro- 
ducts collected and analyzed, it will be found that the loss of 
weight sustained by the sulphate ia exactly made np by the 
qnantity of oxygen giTen off. 
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' The ibllo«iiig are some of the results obtained by thlfr aiode 
of operate. SmlpkmrH JBcvtei^Wlitli tad ligfal gMj» 
aUghtty aggtegMed; and conqmad .of itfystalliaa gnns. It 
diasokadconiploUlybmlertiiidliopIc^ ^aolMioa 
giving, with mariatfe aaii» Jidpliaiatted hydrogai, vitboat pro- 
dacing any turbidness. It was scarcely affected by heat alone ; 
but detonated with nitre, and raised to a white heat, afterwards 
diffused through water, and saturated with muriatic acid, it 
was found that the fluid contained no sulphuric acid, and but a 
very slight trace of barytes. Hence the re-converskm into sul- 
phata had been complete. 120 parts of sulphate of baryta, in 
becoming sulphmpat, lost 34 parts. This sulpbarat. ia coospoaad 
of 

, Barium .... 100 

Sulphur . . ^.47 

Sulphnrei ^ Stnmtium. — White, granulatodt agyCigatedfaiMl 
fioahle; 20 paxts aulpbate lost7.2 parts hy ladnatiaD iirto ad- 
jhozet } its lyayositian is* 

fi^ontium . . . . 100 , u k 

« Sulphur . . . , . 3(>.6. 

Su^hurei fif Ca£t»ttm.>^White and opaque, retaimng tha form 
of the gypsum usad, soluble in water, dec, like the compound of 
barium ; 20 parts of sulphate of lime from Pay, lost of water 
and oxygen 9.84. The sulphuret Is composed of 

'Calcium 100 

Suiphur ..... 78.3 

line, traasl«oid,aadofafinafiash'»fadeolm* Thasa disaohad 

in water, with great heat, are very difficult to roast ; tfaay do 

not evolve sulphur, but slowly become sulphates. When they 
have become mixed witli charcoal in the crucible, they inflame 
upon being moistened. S^lphuret ot potassium consists of, 

Potassiaa . . . 100 
Salpbaor •• • » 41*06 

.6«IphutctofsodKmi.of«, - 

Sodium 100 

Sulphur ..... 69.27 

Smi^^htnt of Mai^nemm, — 10 of snlphata of magnasia ra- 
cautlj e^dcined, gave 3.95, of a white friable residue, which, 

L 2 
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boiled ia water, gave a solution of hydro-sulphuretof magnesia. 
Mid pure magnesia renudaed ; 1,5,' 4MStod on by water,, gave- a 
solution contain 0,1,8 4aigiiesia ; 1 hoaled with nitre/ dec., gave 
0*tf MlpbatioflMi^^ptlfalestto OM snlplinr, .The wA^ 
plinret of magnesia l» co m powd thergtwe of • ^ 

/Magnesium . 0.0721 • • r0.094 
(Sulplmr . • 0.190 lor by theory 1 0.1^ 

972 1.000 

To accord with the ihecnyy the loss should have been 0.608, 
hittaad of 0.605. ^ 

S^dphuret of Ctypper. — 10 of dry sulphate gave 4.76 of sul- 
phnret, mixed with a few grains of metallic copper. M. Ber- 
tUer ascertained that there was no action between this sulphuret 
and metailie copper; theniotei probably no SQlphnret ooa- 
teinlftf less salpfaar eaifla. 

Sutphuret ofXmc,^'^ parts' of la^hatc gave, la one experi* 
■MKt, 4.5 parts ; in aaotfaeTf The* sulphnret pt o Aa ead 

was of a flaxen ooloiir, and la orystalUDe graias, composiag a 
friable mass. When analyzed, it proved to be of the same com- 
position as blende, t.e., 

Zinc .... 100 
Sulphur .... 50 

la the experiments on zinc an excessive loss occmrred, which» 
afler some trials, M. Berthler traced to the actioa of the diar* 
coal on the salphwet He fband that a piece of native blende 
Ihns heated, lost m two hoars ^ of its veight, and if powdered 
and mixed with chaicoal, the whole would have been disiipflftad 
in a short time. This action is attributed to tiie affintty of the * 
carbon for the sulphur; and it was ascertained, by heating a 
mixture of charcoal and sulphuret of antimony, that an analo- ' 
gous action took place, for the gaseous products being made to 
pass through a condenser, a considerable quantity of sulphuret of 
carbon was procured. Sulphuret of iron, of copper, and many 
- other sulphurets, diminish in weighty whan heated with char- 
ooal, from the same caase. 

MpkaU 4f Lend, with charcpal, gives a snb<ealphniet of 
lead, which, by fMier heat» is partly volatiliaed, and partly 
decomposed. 

Sn^fhttU of Manganese is easily obtained. It is pulverulent, 
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libemtbg pure sulfduiMted hydrogen. It i* eompoied of ' 

Manganese . . 100 

■ Sulphur . . . '56.32 

M. Berthier then enters into an account of various double 
sulphurets, which^ tliough highly interesting, we have not room 
lo notioe at preient— i,^Nini«rf Mumt vii. 42L 

3. OnC^mpaMdi<ifNieMi^J.L.Lamm9»o, The olgeet 
ef M. Laiiaigne was to aioemia' dueotly the lepmeBtaftm 
ttamber of nidcel, by experinents od its compounds. They 
were madey we presume, with perfectly pure nickel, obtaiaed by 
M. Laugier's process ; for the principal reason for their being 
undertaken, was the discovery by M. Laugier, that the nickc^l, 
generally considered as pure^ contained a large proportion of 
cobalt 

Protoxide of HMoL — A gWen weight of pore okskel was 
danoWed in pure nitric add, eraporated to dryness, and de« 
eompoeed by heal* «lt waa of a giay eolour^ soluble in adds^ 
precipitated by alkalis as a hydrate, te. Gompoiiliooy 

Niefcel . « . . lOa 

Oxygen .... 20 
Deutoride of ^^ickcL • — Obtained by diflfusing hydrate 
of nickel in water, and passing a current of chlorine through 
it ; one part is dissolved, and the other converted into peroxide 
efmokel. It is of a brilliant black colour; heated, it loses 
aay gso and becomes protoxide. Acids dissolve it, liberating 
ttkypeot except miiriatio acid, which produces chlorine with it. 
lis composition was ascertained by its loss of weight when 
hsatedy and appeared to be, 

. Sulphurtt of iVieM.— P^repared directly from its elements. 

It IS oi' a yellow colour like iron pyrites, and very brittle. 

Insoluble in suiphiiric and muriatic acid, but decomposed by 
nitro-muriatic acid. It was analyzed by calcinaLion with nitre, 
and the sulphuric acid determined by barytes. U was com« 
posed of « 
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ef nickel to diyoett. The dry product is the' proioehlotide o# 
aidcel ; is of a yellow-groea colour, md it composed of 

Nickel 100 

Chlorine .... 90 
"When the proto-chloride of nickel is calcined iu a retort, 
one portion of an olive-green colour remains in the bottom of 
the vessel, whilst another sublimes and crystallizes in small 
ligli^ briUiant plates of a gold yellow colour. These are to be 
oonaideied as a de«to*cliioride of aickei, and are insolubie in 
valer, and indeoonpoiibla by aullpkufic add. They tie 
fbnnad of 

Nickel . • 100> $100 
Chlorine . ^l^^'^^'S^^ J 180 

IoMb qf ^Ttcftdl— -Obtained by heating nickel and iodine 
in a tube. It is a brown sobatance ; fnaible ; soluble in water, 
colouring it of a light-green ; and composed of 

Kickd , . 1001 . ^ . flOO 
Iodine . 320/ 1312.5 

Ann, dt Chim, xxi. 255. 



4. On Indigo, Ckrulm^ Phemem, ^c, by Mr* Crum,—Th» 
fbllowtiig is a yery compressed account of some points on tlie 

chemical history of indigo, for which science is principally in- 
debted to Mr. Crum. We have taken them from that gentle- 
man's paper, published in the Annals of Philosophy. 

Indigo may be obtained by agitating the yellow liquid of the 
dyer's blue vat in contact with air, and digesting the precipitate 
in dilute muriatic acid, and afterwards in alcohol. To obtain 
It perfectly pure it should be sublimed, which is best done by 
placing eight or ten grains of it in Ae cover of a platinum 
crucible^ putting another cover over it» and then heating the 
lower by a tamp; a sublimate rises which is pure indigo. The 
apparatus must not be cooled during the sublimation. Sob- 
limed indigo crysLallizes in long flat needles, splitLing into 
quadrangular prisms. Looked at in heaps, the colour is rich 
chestnut-brown ; at a particular angle, they have an intense 
copper-colouii but thin plates when looked at directly before 
the light, are seen to be transparent, and of a beautiful blue 
colour. Indtgo sublimes at 5dQP, and it melts and also der 
composes very nearly iit the same temperature. Its specific 
gravity is 1.35. It sublimes in open vesaeb leaving no redduumf 
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but ia close vessels a quantity af charcoal ia ^ifiiiiitiail Va« 
latile and fixed oils dissolve small poctkiBft of it 

Beings aaaljaBd by Mode of copi»er«itft oomjwaitioa appeared 
lobe 

1 atOQMOle , . . 1.16 * . • 10.77 
% — . oxygta . . 3.00 . . . 12.31 
4 — — hydrogen . . . 0.50 . . . 3.08 
16 carbon . . 12>00 . . , 73.84 

16.25 100 

£xcepiiDg a miouie proportion oi lime» precipitated indigo 
gave the same result. 

When indigo ii digested in sulphuric acid, it is con- 
verted into a fiery peculiar blue substance, to wbieh Mr. Cram : 
has giTen the name of cmclm. The mixtore requires much 
water to dieaolTa it» and ita filtered aolution ie precipitated by 
potaeh. This precipitate la ai plentiful before one*foartfa of 
the acid ia aatoraled as when the whole ia neutraliaed ; it ia 
also pfodneed by sulphate of potash. When thrown on a 
filter and washed, it entirely dissoK ud in pure water, but the 
presence of any salt of potash rendered it inso]ul)le. 

Some of the precipitate, v/asln d fu st by weak solution of 
acetate of potash, and afterwards by alcohol, was burnt in a 
crucible; a large quantity of ashea waaleft, consiating of neutral 
anlpkate of potash, with a little iron. Another portion of the 
aabatance, prepared even with mniiatic acid and muriate o^ 
potash, gave anlphate of potaah aa before. Hence it appeara 
to be a combination of cerolin with aiUphate of potatht and 
may be called cernteo^aulphate of potaah» The lalt forma more 
than a fourth of its weight. 

A ceruleo-sulphate of soda may also be formed ; it is more 
soluble than the compound with potash. Ceruleo-sulphate of 
ammonia is still more soluble, and is decomposed by potash or 
soda. The compound with barytes is extremely insoluble. 
An abundant blue precipitate is formed by muriate of barytes 
in solutions of cemleo-sttlphate of potash^ containing ao little 
aulphuric acid aa not to be troubled in the slightest degree^ If 
the centlin be previously destroyed by nitric acid, 

Geroleo-anlphate of potash when moistened is almost blacky 
when dry of a deep copper^olour— one part dissolves in 140 
of water, forming an intense blue solution, which is precipitated 
by every thing but distilled water. Luminous objects seen 
through it appear of a rich scarlet-colour, but a single drop of 
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ntoite-ttiilpliilt of copper addtJ» wkhtu tkam MM.- 
ildd again rntkM thta appear red* 

With regard to the phenomena attending the production of 
ccrulin, when indigo is put into sulphuric acid, it is dissolved, 
and a yellow tliud results, rendered blue by water. The blue 
precipitated is indigo unchanged; but if the yellow solution be 
left undiluted, it becomes blue of itseii^ and in less than 24 
hMrt the whole becomes cerulin. Any productum of salplni- 
lom 8cid wUdi may be obterf ed, it d«e to iapiiiito 
p«re«llManiSBO'aiGtkNi ofdMtldiidby theapfttcaltmof boili^ 
tnmr iMAt Ibr mm boon. On analyzing ^ €enil<o»fiil(liate 
of potaih by oiide of eopper, omlm wm Ibwid tobe oonpoied 

of 1 atom azote . , 1.75 . . 8.43 

6 oxygen . . 6.00 . . 28.92 

8 hydrogen . 1.00 . . 4.82 

16 carbon . . 12.00 . . 57.83 

20.76 100.00 
By stopping the actkm of the sttlphnric ac^ on the iadf^a, 
befbte the fomtafion of cernlin ii complete, Mr. Cm obtaiaed 
ivbat be coneeiTes to be a new and peonliar body, to wbieh be 
bas giren the name of pJleatcta. As soon as the mixture of 
acid and indigo ia beoone of a bottle-green coloar, it it to be 
diluted with a large quantity of water, filtered and washed. 
The blue washinj^s wiueh will ultimately be obtained are to be 
precipitated by muriate of potash, and phenicin will be pre- 
cipitated, of a beautiful reddish purple colour. It is to be fil- 
tered and washed, till the washing precipitatee red with nitrate^ 
of silver ; it may then be dried. 

Fbenicin forms blue solatione^ both is water aad aloobol, 
bat all salts precipitate it purple* It tppean to be eaaily 
chained into eernlin, by tbe nere action of water. From tba 
mean of seteral esperimenti, 100 of mdigo . produces 120 of 
pbenicin. Its composttkm it cootidefed at being. 



1 atom azote . . 


1.75 . 


. 9.46 


4 oxy{]i;en . 


4.00 , 


. . 2-1.62 


6 . hydrogen • 


0.75 . 


. . 4.06 


16 1 ' ■■ carbon • • 


12.00 . 


. 64.87 




18.5 


100.00 



Alcohol remarkably modiliet tbe action of sulpharic aeid 
upon indigo, ntee parts of afeohol, «p. gr« 0.B4, lirilb twi9 
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pm^ of aeid, dMhm indigo without reateng it y^Oom; «^ 
it Mj inm tlw any ieiigtb'of time, 11^^ 

MMfimt m VobOile (HI ^ BiMr ilAMwb.-^Tlii8, oil, 
niieQ tzpoied to tha «r for a fov^niinitai, beconet a orystal- 

Uae mass, and loses its odour. M. Vogel, who iirst remarked 
the fact, found that the odour was restored by dissol vit)<]: the. 
crystals in hydro-sulpliuret of aniiuoiu'd, ile attributed the 
loss of odour and change of stitle to oxidation, and the restora- 
tion of odour by the hydro -sulphuret, as due to a deoxidatios 
efiectod by that substance. M. ftobiqaaty on the coatiary, led 
by his own particular viavi of aroM, (mo Vol. x* iO0») 
^ttriboted tlie Iqm olodoar lo the lost of aawion^ 
tteatUQy to Ilia anmottia addad ia tha bydio-mlpluirat 
• With a viaw to illaitiata tilia tnia canaa d tlie phenomena, 
M* Robiquel lately experiiaeiilad on due subject He found, 
that instead of taking place in a few minutes, the crystalliza- 
tion souietunes required several days; and, in consequence, he 
was led to distil the oil, collecting the results in ditfereut por- 
tions. In this way he found, that the first portions underwent 
no change in contact with tbe air, but that the last poftioiia 
cryttaliiaed immediateiy on exposure to it, or to oxygaa, wi& 
absorption of the gas ; wliilet in nitrogen, liiydfogeay carbooie. 
aoad, or .in the tonkelliaa vacuaniy no chttige took place. 

By Airtlier examination, it vaa asoertaiaed tliat tha moat' 
YOlatUa portion of tho oil contained nitrogen, as an element ; 
finr when boiled with eolotton of potash, it gave prussiate of 
potash, and when heated with oxide of copper, niirogen. The 
less volatile and crystallizable parts contained no mtiogen; and 
when pure and in crystals, it was found that the odour of bitter 
abaonds wa& not given to them by hydro-sulphuret of ammo* 
nia. The cryrtalline matter appears to be an acid sabetanoa; 
it .reddens litmus ; it is soluble in boiling watery and. crystal* 
liaea by coding;, it ie fosiUe,' and readily Yolatile ; it unitoa to 
aUcalieO) and appean to ha?e no analogy with the oil iram 
wUckitia.denTed. 

Theaa two parts of the oil of bitter almonds, when examined 
as to their action on the animal economy, were found eiitirely 
ditlerent ; the more volatile was excessively poisoiioub, but the 
crystallizable matter was quite inert. M. Robiquet, in con- 
sidering the nature of the principle containing niti:ogen, is in* 

«Mai0 to oonaider it aa. ditfeieat Uxm praeaio acid, thoagh 
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no action on it when cold, though at high temperatures they 

readily form prussiates, and a crystalline substance very dif- 
ferent tVorn that already described. An o t lier acid, ood a resi- 
nous matter, is also fijinid at the same time. 

M. Kobiquet, in a note, considers the oil of the cheny laurel 
Ml idfltttieal with Aat of bitter almfuli n ulaii ifii C4tM.zaEL2fiO. 



If « piovesy m t aeoMtir idMi hM bM wwi f ded by tlie 
Fbir»MMtio«l fiooiety of Perie, lik» TIni tbe dmloimif 
powiir of ^anNH^, in gca fl, depends on ils elnlo of dmnion; 

Thtt in the Tftnoos ebereoals^ the carbonaceous matter, 
only, acts ou the colouiin?^ matters, combining^ with and precipi- 
tating them; 3d, That in the application ot charcoal to the re- 
fining of sugar, it acts also on the extractive matters, for it sin- 
gularly £ftvours the crystallization ; 4th, Thai according to tbe 
ftbofe prinelpleiy tke deeolonnng actton of cbarcoalk may be io 
modified, as to make the moat iaort bcoomo the moat aelifia $ 
0th|, That the dietinetwn between animal and tegetafale dma* 
ooals It improper, and that for it may be anbstitated' tbat of 
dull and brilliant eharooale ; 6th, That of the tvbataneee pre- 
sent in charcoal besides carbon, and particularly in animal 
charcoal, those which favour the decolourmg action have an 
influence relative only to the carbon : they serve as auxiliaries 
to U, by isolating its particles, and presenting them more freely 
to the action of the colouring matter ; 7th, That animal char- . 
coal, besides its decolourl&f powo'f has the property of taking 
lime in solution from mtar And ayrup. 6th, That neither f»- 
getaUea, or odier charcoale beatdes animal, have the power of 
takmg lime from water or syrup ; 9th, Tbat by dm aid of an 
instrument, which he proposea to call a deeolormiatar» it ivill 
be easy to appreciate exactly the deeolotiring power of all 
kinds of charcoal.— -j^»fta/es cfe Chim, xxi. 215. 

7. R^ning or toughening of Copper. — When the smelter has 
reduced his copper perfectly, it is in what it called a dry state. 
U. ia brittle^ of n deep ved ookwf mdiniag to frarple^ an open 
grain, and u cryatalline stractave. A pmeaa ia then leaorted 
to, eaUed the foUmg^ tbe obfeet being to noder tba copper 
tongb and mrileable. The metal, wbilK in Mon in tbo aa- 
vifberatory Aumneap baa hi laiinia comad wMr abawoal, and 
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a pole^ generally of birch, is thrust into it, and retained there ; 
a violent ibullition takes place, which is continued until the 
lediicr perceives, by the assays be takes, that the grain is closed 
and silky, and the metal oC a iigUt r€4 cokHur. Tke copper is 
then laded out into cakes* 

Tbe whoU of titia operation requires gioat aMonlion. Tho 
sorfaoo mail be oowed willi oluuNioali or the malal wiU go 
bade* Ob the cootmry, if the polisig be oontkraed too loof, 
the colour beoomes a light yellowish fed* end the aalWability 
ii iajofed. In that case, by drawing the chamal oil^ and ex* 
posing the metal to air, it is restored to a proper state. 

Some curious questions aiise with regard to the copper in 
these different states. Is the dry co[)per combined with oxy- 
gen? or is there any oxide ot t opper, eiiher ditfused through or 
oofflbined with the metal ? Is the overpoled copper a coei* 
pound with cnrtaon ! lA the malleahle metal, copper, in a pme 
state? or ki the efiect of the pole merdj meohnaical ? It 
be renuifcedy that dij copper haa an extraordinary action on 
the iron tools need; they beoenie bright, like iron in a smith's 
lMrfe,mid are opnemned mneh mote rapidly than when the 
copper is in a malleable state; also, that when copper is gone 
too fdi, it oxidizes sJowIy ; on the surface it r( nuuns bright, and 
more ibaii usually splenclLnt, reflecting, like a miiior, every 
brick in the roof; thus supporting; the idea, that carbon it 
united with it, and, by combining with the oxygen of the air» 
prevents the fonnataon of oxide > S ee Mr. Vis ian's paper, ^wi. 
Ph»L 121. 

On this head we may vete nhiO'to Mr. incea's eiperimenis 
on silYer. See Jomudt VoL wL p. 1^ 

8. Action of Amrnomacal Oas on Copper.— The following 
experiments are by Sigrnor Fusinieri : — Dry iron and copper 
wires were iiiUoduced into dry barometer tubes, into wliu !\ dry 
ammoniacal gas was then introduced over mercury. Then in- 
clining the tabes, the part contaming the metal was heated by a 
lamp. After a while, the iron became of a brownish colour, and 
the vdnsM of the gas iaefceeedy from the de ce m po e itioD of the 
samnin into its dementss hntno other lesnltswatn obtained. 

On the contrary, the copper wire gnve Ofident signs of com- 
bination. The bulk of die gas dimmiihed, notwitiietanding a 
partial decomposition, and consequent expanskm. The copper 
became of a paler colour, and a sublimate rose, and attached 
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ititif to tJtm Cabe> h^nag the wm» ookNur w iIm «Qfi^f ttidi'iii 
m ^«oi,jmtt its metallie qplendow.- Tbe hnt wm cootiBMd 
thm qvartm of tti lioiir« dvffing whi^ 
tube lemamed omAang^d. A copper wire th«ft heated be- 
ing withdrawn from the tube, and moistened, became blightly 
blue after some time, and the sublimate in the tube underwent 
the same cliange slowly in the air. Another tube, with its 
copper contents left exposed to tl^ aic ajLoae, becama brawa 
and blue in difiereot parts. 

Sig. Fusinieri deduoet from theseTet«hi|4hat 6tj aioiiiOBlacal 
gas combiikea with coppary by the aid of Iwat, tke oompomdi 
bemg ToIalile» and relatiis the ooUmit of the netalt tibtm^ it 
be more pale* Also* that the, fbnnatioa happens without the 
production of coloovs ; and alto, tbat this dry ammoiunret of 
copper has the power of decomposing water, of oxydizing the 
nietal, and then of forming the common blue ammoniuret««— 
Oiorjiale di Fmca. 

These conclusions do not come with much force to our^miods; 
but we insert the experiment at. this tiaoe* becanse cheausls 
aie anxioiisly looking to nitrogen, and its conponads lor .some 
fesolts illiiBtratiTe of its natnie.-*£i». 

» ' « ji 

9. EsHmaiim of €ktrb99tk JM in iHrnrdl W4Blm>-*It is 
frequently an object in tlie analysis of mineral waters, to ascer- 
taln the quantity of carbonic acid in them; and for this, seve-' 
ral processes are recommendticl. Among* others, is that of 
boiling the water in a retort or flask, and passing the gas libe- 
lated from it through a solution of muriate of lime, or barytes 
to whidi ammonia has been added ; tbe qnanti^ of carbonate 
thrown down being the indication of the quantity of carbonic 
add fiomihe water. 

Dr. Vogel of Munich) howewy finds the process very faulty^ 
ft-om the ctfcamstanoe of its not kidkating* small quantities. 
Three or four cubic inches of carbonic acid gas, added to one 
ounce of ammonia, and this to a solution of one part of muriate 
of baryta in nine of water, produced no change. Precipitation 
would begin only on adding more^rbonic acid, or on boiling. 
An ammoosacal muriate of .baryta, added to carbonic acid gas, 
over mercury, caused no pMpitfttKin, 1^ the absorption of 
the fbstifcwo or three inches of gii rend when t|ie,pr^pitat^ 
censed by a further . ahsocption .of gas^ bed Mn. .jNtorj^d 
out from the liquid> moie was: obteiwl bf ebullitifltt». Onlj 
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hi cates when' it ^reat quaiititj of git it absorbed by tha 
ammoiilaaal aohfthm of bafjta or Bma» ar whaia tfia mix- 
tnra standi Kb? aaveral daji; aia Ihe eariNmatea cnlMy pre- 
cipitated. 

Even lime water, wheti the Ihaa if not emiraly separated 

by carbonic acid, retains some carbonate of lime in solution, 
'•which will be found by heating such lime water to ebullition in 
a closed retort, when the carbonate will fall to tVie bottom ; 
and it was ascertained by a comparative experinu nt, that the 
precipitate was not dae to the separation ol lima from lUa iiot 
wMtf bat was really a caibonate of Uaae* 

nougli' both Ume-waler and baiyaes water absoib carbonie 
acid, and vealifly deposit carbonates; yat, when piefioitaly 
mixed widi amnoida» lhay are not in tfia least rendered tabid 
by a small quantity of carbonic add gas/ and ebnllition is re- 
quired to perfect the precipitation. 

Lime-water acts in the same manner when poured into a 
solution of alkaline carbonate of ammonia ; the transparency is 
slightly clouded, and immediately after restored, and ebuUi* 
tion is reqoired to detain a precipitate. If a large proportion 
of linie«wator be addedt a pennaaeiit precipitate is obtained. 

Iff tfaerefcrOy a asnriata of baiytes, or lime nixed with ani» 
monia, be employed to datMl eaibenle aeidt i^ "MMt be boiled 
some thne, to Arow down the whole of ^e preei|iitate; bat 
Dr. Vogel recommends, as the surest means to pass the gas 
through barytic water, and to determine the volume of the 
carl)Onic acid eas, from the weight of tlie carbonate, when dried. 

Ji is often of importance to obtain the carbonic acid from the 
watair at the spring head. To do this, we have somethnes 
adopts the plan of adding snch a qnaality of barytas water 
^ to a given vcjame of apihig waleri as to piaeipitate all the 
caritame ntUlt and then ascertain the qoantity of oaibonic acid 
hi tbe fHTScipitala in ^ha laboratory, and we know of no olijeo" 

lions to the plan. — Ed. 

10. Plumbago in Coal-gas Retorts. — ^The foUowtng descrip- 
tion of an artificial plumbago, is by the Rev. J. J. Conybeare ; 
he is speaking of Uie retorts in the Badi gsis^orks. Tbe 
uisehricabte retorts* on being withdrawn ftom their beds, are • 
Ibnnd lined witfi la codtiag of plandmgo, areraging the thick* 
ness of Imu^ inches, "fhis coating ia thickest towuds tlie bot- 
ton'of Aie iMort. 'Ihe'neiMl aspect of Ae piedonunant va- 
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ficty may be thus described : Colour iron-grey^ somcwbitt 
iigbter than that of naiive fiimabago ; texture icalf ; wbrnUmm 
jnamellated, miiaUy ni leiy flmi aggregation mmt specim«Mi 
eibtbit this ttmctiira on the large scaU, bat generally i| 9%^ 
i|«M»' A* to be ieitt( km*dmm wiibK. Imi always 
grealir tiiwi Ike beet Mlifa .|Aiimbago«>-4mtabea gypeuit bnt 
is scratdied bycalocpar ; Imtire of the exterior emrface some times 
very considerable, lu$tre of the fracture usually but small ; the 
powder uniformly resembles that of common plumb ag-o, but is 
somewhat less brilliant. The quantity of iron in it seldom ap- 
peared to amount to d per cent. U is hardly bt for finer puc« 
poees of art» but it ie pfopoeed to uao it in dimmishing 6ielion» 
ia mluBg crucibles, furnaces, &o. — Ann, 'Phil* ^1* 

Tbe aitiftiaal piodiiotioa of pfaunbago u by no aeaaa an 
mMoal eTent Seep-dSily VQl.IX.of Ibis Joiimaii. Ia fin% 
iron castnigs wbere' cbareoal ia fioe ponrder has been used as 
the facing, the cast may be observed every where covered with 
a thin coat of plumbago. — £d. 

11. Test of the Drijness qf Air or Gostfs.— M. SeruUas re- 
ooamends the alloy of bisnotb and potassium, obtained by 
beating togotber ^ parts earbonised orean of tartar, ISO of 
tHiMtbt and 1 of nitre^ fot two bom, as an eioellenl test nC 
tte dryness of gas in eertaia wo aimt a ii e e s AsvnilteginMt 
of the alloy is to be iatrodnoed into tbe fas over ame«ry» and 
the least moisture in it will tamisb tbe metal iaaifdistely. 
The alloy is so rich ui potassium, that the smallest fragment, 
when cut with scissors, scinuiiates. If a piece be bruised, it 
buniSy leaving a green .ctxide» 

19. Koriolion 0/ T her m mtm t.^l\ Signor BdUani refers tf 
tbe following expei»Mnt as a'pfoof of the lohangnableneas oif 
jktbecnooietery |rith segasd to tbe tnperataieait expxessea, 
and in illastration of tbe canse of tbose obanges. . Take a mar^ 
ctnrial dieraMNneier, indnding a range at least lirom freesing to 
boiling water, having degrees of such magnitude, that of a 
degree may readily be perceived, and not having been exposed 
for some months to a tem{)f rature near that of boiling water. 
Mark amctl^ tbe point at which tbe mercury stands in thawing 
jce, then plnngs tbe bulb in boiling water, and then again 

nark thntsmpstataio tsdmtnd in tbawing j»e» ^ 

iOwvn n tsHtk of n dsfNo kmvf tUs (|iBe ifcnw. te kmm. 
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The effect is greater the higher the temperature is raised, and 
move rapidly it is doii« ; and M. Beilani attribwtea it to thi 
tkmr coiMMitioQ of th« gkaf , after Immo^ baem Mcpandad by 
beet, M eo tt p e t ed with thdt ^Ihe aweerf. He nim foit es 
en vMToidftble eovice of eiior in eU dtKeato IheimMlrieil 
epewrtioiiit-i hi the hwmn&tiinl t he iB iw ae te f, te. 

13. 5^K5 /m 7>s^ Colour. — Professor Onn stead of North 
Carolina University, recommends the tincture of the petals of 
the garden iris, or blue lily, as superior to every other test 
hqpfft known. It it leddened as litmin is, by hhywnig throagk 
it» et by a itream of caiboiiie aoid gas. It it more cewrealettt 
than violets^ fkom the abandanee of colouriag matter contained 
in the petals ; and It is said to be superior to red csibbage tine* 
tnroi as wAl for its permanency as its delieacy. Of the former 
cause of superiority there may be doubts. This application of 
the petals of the blue iris has long been known to us ; by rub- 
bing them upon paper, we form a very convenient test either 
for acids or alkalies. 

14* JSkeoMe Acid tn Tmpeninm^MM, Lecann and Serbat 
hare asoertaiaed with eeitainty the presence of sneeinic acid in 
tnrpentfane. It rises when the tal is distilledy towards the end 
of the operation, and has all die properties of tme* succinic 
acid« They have pointed out' also, that the presence of acetic 
actd talres from succinic aetd the power of forming precipitates, 
with preparations of iron, copper, lead, or barytes. Neither 
will a mixture of acetate and succinate of potash precipitate 
these substances ; on the contrary, the succmates, wlien pro* 
dneed, are soluble without difficulty, in a sufficient quantity of 
acetate of potaih.--i^niMaM de CAm. xxi. 32d. 

15. GGnnaier^M . Kirehoff prepares cinnabar in the fbllow<^ 
ittg manner. IVitnrate in a porcelatn cup with a glass pestle 

SOO parts of mercury with 68 of sulphur moistened with some 
drops of a solution of potash till a black proto-sulphurct is 
formed, and then add 160 parts of potash, dissolved in an 
equal quantity of water. Heat the vessel containing the mix- 
tm over the flame of a candle or lamp, continuing the tritu* 
lation without inteimission. Add pure water from time to time 
as. the Itqirid evaporates^.tfaat the substance may be constantly 
mmd aa insli deep. After two boan oontiatted trituratioii» 
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a great part of the liquid being allowed to evaporate, the 
miltnre begins to change from black to brown, and then 
quickly to red. No more water is to be added, but the tritu- 
ratioa it to be continued. The sqam will aoi|«tfe.tbe con- 
•iilMWtof A^yifi md the red becomes MKi^nd more brtl- 
iMi «ilk mm^ m^kv. W^m it hm mM^md ite kk^flt 

^^^^v WIBBB KW^M> WHMMW • TV ■■■■ MIMBHW flNH^V^M* 

|iMfcrtl0M tht cwp ■hodd imUmtly be iimo fniA die Asm* 
or IIm i0d «yi qMdj fiM|e ti> a'dttrty - 

■ ■ * 

16. Dobereiner 6 Apparatus for making Extracts. — This ap- 
paratus serves to extract by means of water, alcoliol or ether, 
the soluble substances from any substance to be analyzed, in 
quantities from 10 up to 200 gratas. Il it composed of a tube 
of flatt hom 4 to 9 liiiet in diameter, and ftom 4 to 9 
uiches long. The tube it dotad b^w bj a coik, to wbieb 
it edeptod a tniU taba opeo et bodi eadt. Hut, eMpt thiut 
its appar esitvanlty it coreied widi a pieoe of mtlta, comni^ 
nieatet with die large tube. The tubttanoe to be operated 
upon is put into the large tube about half filling it, and Uie 
solvent is then put in over it. A small glass bulb propor- 
tionate in size to the quantity of solvent used, is then emptied 
of air by heating a few drops of alcohol in it, and immediately 
attached by a tiglit cork to the lower end of the small tube. 
The wliole appafatat it then tet atide in a oool place ; at the 
akobol rapoar coiideiiieay a yaeuitta it prodooed» and die pret* 
tnte of the air in die large tnbe ibroet the fluid duoegh the 
tabttance to be operated upon into the butb. In a few mi- 
nutes die extraction is complete, the bulb is then removed, its 
contents taken out, the air init again displaced, and the operation 
repeated ; or, if necessary, the fluid is left in contact with the 
substance some time before it is made to pass from it into tiie 
bulb.— m Univ. x%x. 188. 

17. Heat from Friction of a Solid and Fluid. — It may be 
remerked diet the rapid rotaltoa of the little milit. which eom- 
plete the aUennation of die liquid mixture for paper before it 
patset to die tub, produces in it a very tentifale -heat not at all 
doe to the elevadon of die temperature of the wheel ittelf by 
the friction of its axis, for it cannot be perceived by touching 
that part, but attribuLable to the blow of the fans of the wheel 
on the mixture, which they strike, with much rapidity aad vio* 
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lence. This is the dm initaim kmmn toxm^ heat piodoced 
bf enit&im of « «oltdi avtust a liq«id. M. Piotet-^-iNk 
IMn. aori. 134. 

■ > 18* €&Hulnu>iiMii •/ fTff irt tiifti riiTiiMfff Tn i aotft MMBnd 
to fifr* VmMmft paper, (page 74 dT timi Nnnber,) we haye 

mentioned the result of some experiments made by him in the 
laboratory of the Royal Institution, and which led to obtaining 
chloritie and muriatic acid in the liquid form. By pursuing 
this mode of experimenting", sulphuretted hydrogen^ sulphurous 
acid, carbonic acid, cyanogen, eucblorine, and nitrous 03u4e» have 
been also .found to assume the liquid form under pressure, and 
to appear as limpid and highly mobile fluids* U is frobabla 
that other gases may be condensed by similar means, and that 
aitrogeoy oxygeot and efen hydrogen ilsalf may yiaUU provided 
sufficient pressure can.be commanded* Some of Mr. Fscktm^a 
experiments render it more tlhan probable tluit ttmesphede air 
nnder a pressure of some hundred atmospheres ehanges its 
form ; aad it is not unlikely, that some very curious and inte- 
reciting results may be obtained by the aid of a slight mo<lifi- 
catioB of the apparatus used by that geatleman in his reseaichea 
connected . with, bigh pressure steam* 

19. Electricity of a Ca^.*^The electrici^ excited i^ton rob- 
bing the back of a cat is well known, and that it is rendered 
evident by snappbg noise and sparks of light. Mr. Glover^ in 
a letter to the editor, of the Philosophical Hagasine, describee 
so intense an action of this kind, as to enable the animal to give 

- a very sensible electrical shock. This effect was obtained at fdea*- 
Bure by Mr. Glover, and also by some friends. When the cat was 
sitting on the lap of the person, if the left hand were placed under 
the throat with the middle finger and the thumb gently pressing 
thebuiics of the animars shoulder, and the right hand were pass- 
ed along the back, shocks were felt in the left hand ; and when 
the right hand was placed under the throat, whilst the left hand 
rubbed the back, the shocks were felt in the righjt hand. When 
the atmosphere hi^ been faTonrable, and the cat had lain some 
tone before the ^» die ezperiskent always 8uoceeded.-T>Pitf. 

20. Magnetism of Solar Rayi.-'The Royal Academy of 
Sciences, at LyoBSi have offered a prize of 300 francs» for aa 

Vou XV. M 
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essay oa the following subject. To shew by decisive experi- 
ments if the violet ray of the solar spectrum possesses the 
virtue of coramunicating magnetism to the uuma^ neLized needle 
of steel ; if this firttie belongs to it, to the exclusion of the 
^Ikm ooloored m|»-«iidt in short, if this species of commimt- 
cated SMgnetisa, attribatod IQ tiitnolet lifht, isffliioriUviOff • 
U it ttalad, that Fkoftitor (>)«6|^iMlii» foo»d m^g^nctuai mi 
I—Mimii iateil bj maj olhar my of ligh t F- M^ miiiti t» be 

21. Inflammation of Powder under Water. Ser alias has 
given the following directions for the preparation of a very ful- 
minating charcoal, by means of which, gunpowder may very 
I6adily be inflamed under water. 

CmMAj powder together 100 parts of tartar ametk, uid 3 
p«t»'«f lamp bkcky or common chaieoal. Prepm some txwA' 
Mfy'cifibia eicb of holdiny tb<mt 2 otmoei of the tBSam^Joff 
nbbfaiT'^^ irlddtt with- p ow d oied diaicDal to prevent Hm 
■dhfiaoa of Iho cailKmaeeoni maaa leH ato odciaalfcBL : Fill 
them about three^fourths with the mixture, then put in a stratnm 
of powdered cliarcoal, and lute on a cover; after 3 hours' calci- 
nation in a good reverberatory furnace, the cmctbles are to be 
removed, and left for six or seven hours to cool, that the air, 
which always enters, may have time to burn the surface of the 
Ihlminating mass^ for otherwise, if withdrawn too soon, oxplo- 
aloB always- takes place. At the end of tbet time great care is 
lo be teken in transferring the mass in the ernciUe as tepidly 
as possible teito a vessel witii a large aperture, wbidk can be 
petftctly closed. In time. Hie mass ditrides of itself faito tag^ 
menti, and may be presenred for years. 

Vfhesi the calcination has been thus perlbrmed, the produce 
is excessively fulminating ; so as, without compression or confine- 
ment, to give, on the contact of water, a detonation like that of 
a powerful musket. 

The following mixture will also produce an equally fulminat- 
ing efuiiooal; 100 parts of antimony, 75 of cream of tartar, 12 
of faunp blaclL, weH powdered and miiBd together. 

The experiment of firing gnnpowder under >veter byneans 
of these enbftancea, wee laade in the following maimer :«^Iialf 
an omaceof gnnpowder was pot Into a ationg glaie tabe,doeed 
at one end ; a piece of fulminating charcoal, about the size of 
a pea> was placed u^ou ii^ and immediately the orifice of the 
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lrti»«l0fted "by a prepared cork, which had a small hole through 
fllowsd by fat lute. The tube was then retained by vveigiits 
al a depth of between two and three feet beneath the water, and 
then, by means of a steel wire fixed to a lon^ rod, the lute was 
perforated, and water admitted. The powder immediatdj in- 
flamed, aud a weight of above 21b. was thrown oat of the V€ml 
contaittfaigr the 'W9Ltet,^Anmde$ de Ckim* xA. 

III. Natural Histury. 
# - ■ • . . « 

Hmmg OecauMt iflilob mdtt cflf^eliHlIf to ihcf «scetii 

of citildl4li tlie ntmosphere, there is one to which little attention 
has been given, but without which it appears impossible to give 
a satisfactory explanation of the phenomenon. It is indepen- 
dent of the constitution of the globules of watei , or vesicular 
vapour composing the cloud ; and is equally applicable to one 
foimed of an assemblage of delicate crystals, well li may* 
acluaHy exist in the high regioM^lf the etno^ere. 
' Aoyw well as other colourless gases, pemits the solar rajs* 
t» film tHlboiit being lieMd by then; and to beat'Hiem, ifae 
coMiMt of aseM er l^ald bbdy^heaiell by tbe'Ssne tayvls'iNK 
ffdM* OsoMer, llieartlM ease-of-a doad fbtmed of mftnite- 
gMbides-eC •H'eieff e¥ vef y ^fi&e cfystsls of snow t -lloAi llio'esi^* 
tfeme dtVfston of the water, a very multiplied contact with the 
air is obtained, and the water being susceptibie of an increase 
of temperature from the solar and terrestrial rays, the air 
within the cloud, and near to it^? surface, will become more 
dilated than the neighbouring air, and consequently lifter* 
It eqaaiiy results from the hypothesis, on the extreme d hislo i t 
of the matter of the cloud, that the paitides which compose k 
may be wy near eadi other, eo as to leave bat smaQ intervals, 
and aaraitheless be Tory mm^ snnller than ^e hitefvids } so 
that 4m lAole weight of the water ttie dond shodd te li«t t 
a eMNfl faction of the weight of the air cotttalntn^ it, and so 
small, that the difference between the density of the air hi 
the cloud and the neighbouring air should more than com- 
pensate it. When the weight of the water and air contain- 
ing it is less than that of an equal bulk of the surrounding air, 
it will ascend until it arrives at a region where these two weights 
^ps e()[«al ; and thid height will depend on the fineness of the 
pmiielea of the cload, and tiie intervals adikh seperkte them* 

M2 
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kcfmetically TeUined, «iO gradmlly escape; b«t' dui 'fmtmik 

of the iflternal air must take place very slowly, so that 
temperature of the cloud will always be above that of the neigh-' 
hoaring air, and this ascending^ current of air, by the mere 
friction of its parts ap^ainst the particles of the cloud, will teiui. 
¥> raise it, and that with the more enerixy as it is more rapids 

During the night the cloud is deprived of the solar rays, and 
its temperature should diminish, but it wiU still receive warm 
lays from the earth; and if it is very thick, or of great deptb« 
tit tampyratve can diminish only-alowtyv BspecieBOe ^tet 
.diiectlfy'tfaat cIoqieIs- domip the ntghl aie wamer tben the ait 
awrroniicluig tHem» iiiamiich aa- they .iead ue more* eakiriftc rayi* 
Supposing even that the difTevanoe of tempecitiure 'wi^waeh' 
less by night than by day, still the clouds t^uld descend with 
extreme slowuess after sunset, because of their immense extent 
of surface, relative to tbeii- weight,: it is a cause which, without- 
referring to their elevation, must contribute powerfully to their* 
suspension, and the rise of the sun would again elevate them to; 
their, former altitude, if winds or other atmospheric phenomena 
h^feja et ^ jj huff d the e off|d i t H >as of a yii lih ri M W , 4BiMh an eieol* 
Mf4lf produced by an augmentation or dimiiWrtkm.-irf the pai^^ 
Mm,9/f t^m 4lfNid> or the interyahi - hi ta tf^ en them; aadlht 
dMUiie» w lenpcniure of tbfi ^svfi^usdiag air, aUor- tiM 
*otfMijt^ of equilijlNrmiiiy and consequogHkly U^heii^ ito. wWA 
the dond n^iy rise. llFheio aie withcMitdoiibt^ also^odMcvniMa 
which contribute to the elevatkm andaaepensioo of clouds, as 
the ascending currents spoken of by M. Gay Lussac fvol. xir.- 
p. 446). 1 do not purpose to consider all the causes, but merely 
to indicate that which .appears to me the moat importaat,— 

2* AtTolite of Epinal. — ^The stOBO whioh liU ia the neigh- 
bomdMiiDd of Jl^^iiial, aheul ttns* ^nuters ol m Isogvo^liNMi Im- 
9ilft»>oii.lhe ISA of )iit;8«iilemh«r» has. been eoBinned chsMH- 
^•Uy fay M« Vaiiqmlin.r like sost ainditM, H was ooveifd ty-*» 
fused hlaofe coat t Wtlhhi, it was of 

metallic points. Ground in a mortar, a great number of parti- 
cles of metallic iron were separated, ■ leaving au iu^lpable 
earthy powder. 

, From the quantity of mietallic iron existing in this stone, it was 
dIfiicuU to obtain a poriioa for* analysis* ^l^ich shoahl give iho 
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fthcity . - • ].40 

Oxide ui iron, . . . 2.51 

Sul))hur, 09 

Oxide of chrome • . .01 

' . ' Oxide of nicW, ; . .02 ' 

'Magnesia, . . • . .17 

Lime and potassa • ' . . ^0 

. The mU oxkie of iron correspond to 1.76 metallic iron ; but 
<l|ia 0.09 of Siilpbur would reqiure 0.16 of iron to form the proto- 
siilphuret; and if, buBide this, 0.18 be subuacicd for the 0.2.3 of 
oxide oi iron, which .in the analysis was found united to the 
chromic acid, there will remain 1.42 of metallic iron, coiitaininir 
only nickel and manganese for the 4 of aerolite. The qaantity 
of nickel was so small, that cobalt could not be looked for in 
2mt M. Vauquelin thinks It probable that it wi§ pment-^ 
Anm. d€ Ckm. xxi. 324. 

• « 

3. Ltttg9 Meieort^A aMgaificent meteor irBi eeen hf Mr. 
Daf«port,'oii dbe fitli OetxAer Jast, at abowt belf^t §mm 
Ike «feiiuif^. It wee aeen tarn SilY€v4uU, on the Haelame ' 

j«wd, and appeared at a lummouf Ml| of foil «ne«4lM of die 

apparent diameter of the moon, giving a remarkably bright andT 
-ivhite light. Its direction was north-cast, its height above the 
horizon abont 22°. It passed horizontally to the west, over an 
arc of about 20°, occupying about 8^ seconds of time. Mr. 
Davenport is anxious to know whether other persons have ttm 
the nme meteor; aed if so^ironi whencoi and in what ^Ane^ 

^IOH#f^*'^^^WP# 4^^^W^e 

4. Fall of Rain in the rropics.— Professor Siliiman gif es Ihe 
foUo^wring statement, on the anthon^ of M*. Roaaniei captain of 
•,TeMeL . U jamiteined in a letter from Cajeime. " You wiB 
|)eiliape.]eeniy with no inc o niideraMe interetty Ae foUowl^f 
iB^feofological foot^ the enthentietty of which I am aUe.to 0^ 
tify. From Ae lit to the 24th of January (1820), them foQ 
upon the island of Cayenne, twelve feet seven inches of water. 
This observation was made by a person of the hig-hest veracity, 
and I assured myself, by exposing- a vessel ui the middle of my 
yi^d^^at therp ieU,m jLhe city ten ap4 a quarter inches qf Mrat^» 
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between eight m the eveniug and ux ki tte aoraiiig tbi l4Mi 

and i5th of that month." 

5. New Comet, — A luminous appearance was observed in the 

heavens, on the night of Wednesday, Nov. 13, at the distance 
of about a degree and a half from Cor Caroli, which very much 
resembled a small comet. It was viewed distinctly for tea 
minuteS) from the hills in the neighbourhood of East Grinstead, 
but a veil of cloud then hid it, and it hftft not lince been seea» 
^^ew MmM^ Jl%. is. 33. 

6. Anahjmpf Uranite. — This mineral hfts been analysed, botli 
by Mr. Giegor tud Berzelius ; the latter philosopher fowid it l» 
be a eowpottiMt of oxida of Mama wllli Inae and wttlart ift 
||Kt»atniefalt»with«b8WofliiBe, ia iHudi the e^de aeto ii^ 
oa acid ood he eooaiders the Comkh wietj at containing 
an accidental admixtnfe of arseniale of copper. 

• Mr. Phillips has lately re-analyzed this mineral, and very unex- 
pectedly finds it to contain phosphoric acid ; indeed^ to be a 
j^hosphate. A specimen from Cornwall gave> 

Silica 0.5 

' Phosphoric acid • . 16.0 

Oxide of uranium • « 60.0 

^ Oxide of C9pp^t . . 9.0 

Water 14.6 

100 

or, neglecting the silica, 

.Phosphate of uranium 73.2 

• Phosphate of copper . 12.3 
Water 14.5 

Ann. FhiL^ v. 59, 

7. Native Vhorphate of Alumina. — A substance has lately 
been placed in the hands of M. Vauquelin for analysis, which 
proyed to be phosphate of alumina. It was brought by M. 
Bebas.syns from the Quartier Saint Paul, Isle Bourbon, being- 
^nnd in a volcanic caveray occurring in a large basiui fomed by 
the riy^ Sieiint OUles, and' known in the country by . th^ name 
of the BlaeBaain* 

No one had before entered the cavern, ivhich Is very deep 
and irregular, and covtred with stalactites. After a few steps, 
there are found considerable portions of the white earth, de- 
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poshed a^inst the sides ; and It occurs m pn^ieediiig, mHi 
icplaced by a black Mrlh, whicbt in esrtam places, forms ikm 
eiitke \tMom of the cttrewi»>iiid pwiww tht fona of the tdophi 
of IsvBi whidi a|ipw tp 

nhite. earai'hM a' slight- lint oiT ydlow* im, tw |i| ltUwi c> 
and rery light ; it fheU vnclaoafy and adheres fa the tongue* 
Ob analysis, it proved to be a subphosphate of alumiaa^ mixed 
with a &uiail <|uautit.y of piiosphate of y^F!^^"'fl. 

1^00 Aianina. ' ^ 
0^14 PhoB{»hofie acid. 
0.004 AottUttla. 
Vmr. 

The black matter found in the cavern was almost entirely 
animal ; five parts gave only 0.35 of ashes when burnt, wfai(^ 
were phosphate and carbonate of Ume, with a little iron, tii 
the same eafini were found hesfs of bones^ whidi, iiroai a 
specimen hroaght home, appeared Teiy ancient Ihe specimen 
wan wy Tragile, and was coyered wifh Crystals, in briDiaiit 
needles, which prored to be phosphate of lime: 11 Tanqnelin 
suggests that this animal matter was the source of the phospho- 
ric acid, found united with tiie alumina. 

8. Crystallized Stalactitic Quartz, — The stalactites which 
covered the roof of this cavern, when examined by M. Vauquchn, 
proved to be quartz. They were found in concentric layers, and 
^foed all the physical characters <tf cdkwMns 1itala€tilss» 
eioept tha bar dnesa. Thecompositioa was| 



Silex * . . 


. ; .850 


Oxide iron 


. ■ . MO 






Water • . 


. . .150 


Loss • . 


. . .009 




1.160 



Ann, de Chim, zxi. 188. 

9. ^wm o nitt ai Zeng.'^Pfofessor Gmelin, ofTnhingen, is said 
tolm««diBOOf«iadyindiokHrtcnialafa»aanonia^ whiciiisdlis^ 
engaged by distillaiiom Hs abo linmd-il ii| oohunnaibasdt * 

10. Muriate of Ammcniafrom Coal Strata. — There is a coal- 
mine near Saint £Uenne, which, having been fired, through in- 



wlfBrtelice, has now been burning for several years. Besides the 
VBoal piodacts arising from the oombustion of coal, it exhales 
apeatquaBtityof mitriateof ammoma. Fqmea arise Arom the 
Immtng avrliice df Ihe gfound, iwlnch condense mto the solid 
Mi^ and in dry weather llie wlude snHkoe Is covered with it 
'Some very fiie speefanens were Ibund withm an inhabited iioase ; 
and so abundant was the production in the years 1818 and 
1819, that many pieces were separated from the walls, weighing 
above 2 lbs. avoirdupois. The rui^s of this house, treated in 
the large way for the separation of the salt from them, gave 
such results as would have proved lucrative, if pursued. 

In referring to the probable source of this saltt it i> remarked* 
that the water of all the wells on this coal stratum contain^among 
other saltSy a very notable quantity of earthy mafiate8.^^»». 
ds Om. xsi. 158. 

II. W9im ^ Carftfod^The waters of Carlsbad, taken from 
the principal source, have been analyzed lately by M. Berzelius, 
who finds many substances in them not hitherto suspected. 
The following aire his most extraordinary results : 1000 parts 
of wjkter gave, 

Sttlphate of soda ^.58714 



.Ga^bpnnteof soda 
Mnriate of soda • • 

Carbonate of lime . 

Fluate of lime . . 
Phosphate of lime . 
Carbonate of stroutlan 
Carbonate of magnesia 
Phosphate of alumina 
Carbonate of iron • 
Carbonate of mai^ianese 



1^900 
1.04893 

0.31219 

0.00331. 

0.00019 

0.00097 

0.18221 

0.00034 

0.00424 

traces 
0.07504 



^nit. c2e CSIim. zzl M8. 

12. On the Flowers of the Meadow Saffron, Mr. FrosL-^ 
This last autumn, 1 ni^de sewal preparations of the mea4p» 
saffiron flower (tits.» a vinegar tincture and wine), which have 
sobsequfB^y been administered by severaliOiif fdiiyMcians vitii 
whom I am acquainted tnd.thejf have iotened tta tet 4» 
pieparatioasof the flowers operate more uniformly and certainly 
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CMurlerMllyii^ batit is BOW pvetty certeiii th«t a titieture of 
the flowers of coljshicu^ auiutmalc coDStitutei> iliat uote4 nos- 
trum. 

13. Return of Captain Laing from the Solima Territory y in 
Africa. We arc happy to have it in our power to state, Uiat^%p|»^ 
Laiag^ of the Royai African Coloiiial Regiment, to whoB' tho' 
readers of the Quarterly Journal' pjd^ indebM ft^r the Aimtifi 
' of Mahomed Misrah'a Jouraey froa Egypt to the WMtm 
CoMt of Africa, pttbliihed in our XXVIIth Nnnberp hat re- 
tamed to Biem heooB, from a miiUtnci of aoope mimtlis 'in 
the Solima territory, to which he prooeeded in April last, by per- 
mission of Sir Charles Maoutbyy and on the invitation of the. 
King. 

The coiintry, thus visited for the first time by an European, 
•possesses a peculiar geographical interest^ as the source of the 
mysterious Niger : we understand that the elevation above the. 
aefta aa weU as the latitude and longitude of the hill.of SoqMv* 
from whence it derives its origin, have been satif&ctorily as- 
oertained hy Capftain Ijaiagi and that hia obMrvatio«s*ai4 
journal era on Uieir way ID Eoi^aMlr ' 

The infbfiaatton whleh Captain Laing baa oblahiedf oaanet 
fhil in other respecU alao to ba both impoftant amhintwesthig, 
as the Solimas are a nmneroua and powerfnl nation of the itf- 
terior, of whom scarcely more thau the name was known u»til 
liiree years ago, when an army of 10,000 niea appeartid iu the 
Mandingo country, to terminate a dispute lietween two chiefs 
of that nation, the weaker of whom had appealed to the King' 
of Solima; it was upon this occasion that Captain (then Lieate* 
nant) Laing was despatched by the government of Sierra Lmno 
on a ndision to. YaradeOt brother of tiia kingY and coannandinf 

ill 

gainings whibh fed to the present YisiL 

• We are happy to learo diat Captain Lauig'a health has been 

improved by travelling in the interior, which has hitherto been 
deemed so dangerous to Europeans ; and that his further expe- 
rience has confirmed the belief whicli he expressed in the com- 
munication to which we have referred, that no material diffi- 
culty would ba experienced in the route ixom Sierra Leoaep 
throtigh Saakara, to the Niger at Nafi« 
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' VL IM»%^ ClJbrtwti^lliliMiiili.' Tfce very eompl«le wi^ 
mmA eolleetlmi of die eelebfatod M. Bsviy ivill shortly be sold* 

at Paris by public auction. The professor, in his lifetime, re- 
fined for it an oiier of 6OO»O0O francs (24,0002. sterling). 

15. Organic Remai?7S. — The skeleton of a rhinoceros was 
diecovered a short time ago, by some miners in search of lead 
01% omety feet below the surface of the eardi, m 1h» neigh* 
ImiilMNid Hi Wirkewmth, Derbyehwe. booes are k a per« 
tel tlile^ wad Ibe enaittel of the teadi viiiijtnred. We beUeve 
Mr* Pmjklnw^ kes eeeii tbeeo feneiu. 

■ 

16. X^nge of WHitf «if MH^Tn an account of the ^at 
water-falls of Renah, on the rivers Molianuddy, Behur, and 
Jouse^ in the province of Gund-wana, the writer describes the 
followiDg; phenomenon. The water, when it reaches the bottom 
of the fall, assumes a dirty g;reen appearance, similar to salt 
water near the shore, and the taste becomes bad and sour. It 
is not^ie great Aej^ of the pools into wtuch the water fallg 
ltet €iiiiee the edloiir; for that which ietiiee out of the beemf^ 
miA mm orar toeke to thdhiw not to oome nmcfa aboTe the* 
mie, Inurlbe eneegteeii Wjpeet. -The saaie effect h produced 
tt eech of the Me.-" flitetiifyi i / ee inal » iBI. Wf* 

17. New Species of Fu7igL — Messrs. Pictet and Decandolle, 
whilst examining a paper manufactory, remarked the produc- 
tion of a great variety of fund in the mass of rags placed to- 
gether for the purpose of fermentation, previous to their being 
beaten into pulp. They were of various forms, sizes, and co- 
lOHSi aakl meny of them appeared to M. Decandolle, who 
mA$'m kygo eollectioii of tiieiii, to be of imdeecribed speciei* 
R flitf be neeetsary to observe, that tlie ftaneatatioii was going 
OB in a plaee ander groaiid« and it is wdl known how i&a<£ 
planifl siler iiieir extenial appeatatMse when vegetating' In each 
aitnations. 

18. Preservation of Echini^ Asteria:^ Crabs, ^c. — It is a 
great object to preserve specimens of these species of aaimals 
in a natural history collection, so that they shall not fall to 
pieces. Colond Mathiea» who has made a fine ooUectioii from 
the Isle of France, endeavtmred to ifaid some means of so diy- 
iag the mndlagiaoiis or ambrawMS part, which serves as an 
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; articulation between the joints, at to prevent that separation 
wbieh so frequently takes place; ai|^ he found the best to be 
4e aBplicetion of dfli^e iune-water, before 4ryiit|^ ;Biihiai 
nm tot emptied, and then the aninud pat iato tiint-watar for 
12 iMors, taken out and dried in llie shade, nnd put in thi 
same water for two hours, and then dried, the spines t>ehig pre* 
served in their place by cotton. 

Asteriee were put alive into lime-water, and treated as the 
echini. Such as were fleshy had the flesh first removed. Tliere 
are some so delicate as not to be able to bear immersion until 
dead ; when ali?e, even tresh water will cause them to separata 
into many pieces* 

With the cnistaceous animals, as the crab, the bead is firil' 
lemoTed and dried in the shade, then the body and limbs emp* 
tied aa nraeh aa possible. The specimen is then placed In 
fime-vater fiTe or six hours^and dried in the shade &riee aao* 
eessively. When dry» and havmg but little odour, the head ia 
replaced, and the whole preserved in the shade. The colounr 
are very little ^iiyured by the operation**— /our». de Phj/sigutp 
xcv. 165. 

19. African Geography, — Mr. Bowdich has made arrange- 
ments for the speedy publication of a sketch of the Portuguese 
estaMishments in Congo, Angola, and Benguela, with some 
account of the modem discoveries of the Poctiq;uese in the 
interior of Angola and Mozambique, with a map of the eoaaC' 
aadinterkir* 
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THE 

QUARTERLY JOURNAL, 

July, 1823. 



A»T. I. An Account of the Eruption of Vesuvius, in 
October, 1822. By O. Poulstt Scropb, Esq. 

[WiUi a Plate.] 

Napk$, Mm^ 10, 18123* 

Since the end of the last century the great crater of 
▼emviiiB hM been gpradoaUy filled by the aoeumiktkm botH 
of lava Mlbg up from below, and of ieorke MUng from tlie 

explosions of the diftcrent minor mouths which were foimed at 
iatervals during the last twenty years on its bottom and sides. 
Wbfm I visited the momitaiii m 1818-19, thit gieal crater was 
alouiat eniiiaty oblitmtod no regidar eonoavitj appeared, 
but in its place a rough and rocky plain, rising into two rude 
eminences at the northern and southern extremities, covered 
wiliib|pc1c9 of lava aadscom, and cot apby nvnams teiiMiy 
flEm maay of arliidi eloioda of Tapours weie evolved in censi-* ' 
derable quantities. By the eruption of last October this state 
o£ tlDBga has been , totally changed. The eiplosions which 
dmnig the apaee ^ SKiie tlum timiy dbqrei wm iwaes- 
sttiitly aad widi terrHic viofenee takmg place flrom ^e fooos of 
the volcano, broke up and threw out all this accumulated 
naaSf and ended by completely guUmg the mountain, so as to 
Imps aft imnienae gulf or chasm of an imgnlar aad seme* 
wbttt dHptieri ehi^, about tfnee nules m ohrcniBferenoe if flMa* 
aured along the very sinuous and irregular line of its extreme 
Voim XV. N 
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176 Account of the Eruption of Vemmus, 

margtOy but somwhat less than three-quarters of a mile in 
Its longest diameter ; which is directed firom N.E. to N.W. 
Its depth is perhaps rather abora 700 feet, but decreases dallj 
by the dilapiciatioo of the sides. 

The enormous quantity of matter which^ previouslj^ to the 
mptio», ocovplad thii |p«^, was tbrt wii opt ti^^^^ ^ 

every size, varying from blocks of some tons in weight, to 
the most impalpable po^(}er. Tl^e greater part, however, cer- 
tainly issoed from tha mountain in the latter form, having un- 
dergone a complete trituration during the process of continued 

and repeated ejection. After tiie first four days of the eruption, 

the substances thrown out were solely pulverulent, becomiog 

finer^ ligbtert and of ^ lighter oQlour j^ay... Thes^ luriMf 
as they (gre called, (certainly without miich propriety^ being 
only pulverized lava,) rose from the crater in dense and prodi- 
gious clouds, to a heightp at one time, of nearly two miles, and 
waia tbPMSt banm on the winds to great distances, the 
haawar faitidas fidlii^ k ahaws tfom tha Umi of dMldn 

thu3 formed along its whole track. The vast crater, which was 
9ffkpU&d by this violent process, ^fi^nts an ^pecl Yi^y liiS^ 

«ll toa thalt vUfih is piiaUy MfMipA tvy tha cmm^^mnf 
vakaaie eonas- Tbaaa geiif^ly appear ift the vaiiiilftr Im «f 

an inverted cone, whose sides slopti at about the same apgle 
ta ihe kQumk a» (hose oi tha fiiUaf cone. This is, indeedf m* 

wibif Aa gaia vitfc muff mm wMah ii 9ift4fmi bf m 
tfagia «v>leania araftioa. That af Vasatias, bowefisr, sesvlibi^ 

from the accuiiiuialcd i^roduct^ of, p^iibaps, raany hundred 

aiiptirHii 8M»a( 6oa»p4 of numeroua hsds of scoriai and ftag^ 
wlMy laifu iitemtiilg vMi Aa Urata.of lata aaa^t iiUai 

at intervaM have been piwed m ^tf torrents down its outer 
sJiiJ^, a»d ^ojagi^aliii^ tlieit', have r^niain^d like so tmuy um^ 

vhsi fto fire staesigtl^ and soUdtty tfi Aa Jiwataaa* 

ThsBiM^ iktA saisiieasiDa af hsd^ thaa> haa lha JDrasaat araSiv 

^avv^^ai^vw waB^^p ^^^^^^^^^^^^ ^^^n^^v ^m^^^ ^^^^ ^^^^B^ 

heea forcibly hollowed out by the explostye energy of <he 
volcauo. It appears as a tiOfm^doua abyts oi enprmou^ 
portions, fivrrounded by aHiggy prfi^ipicia Ant. mm alniCMt 

liiii^Jr4» thaiBMlateipa of mm Aigii«Mte faiiaia 
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oi ihe crater in some parts juts aver these precipices, so that 
m •tUuAUig its ciAlgw fm kok directly down iata tktt ftpingr 

liiifyiwui hfttwia the #dgi of tfM cHit swl lbs Mt» ri^ge Iff 

which the interior and exterior slopes terroioate. Ou tbia 
iiUfic Ami Akdivrng »uriMe it is naceMtf mt pMSf points to 

«llMllil)dliftf« InMiog, being fonned of ftie fine sand which 
was the last product of the late eruption, and into which the 
loat wkM to some depth ; ImU, wbsn the wm(sm of this slope 
ii litufcaeil bf kou iMo en ynykyiBg and iU{»pery «m«l» 
(which wan the case on the norniag of my first vkH,) the 
passage is extremely pei ibus. The danger is, in fact, the same 
flU |he outer m the inner atope, since a sltde^ or a false step 
would be probiMf iUal oe ekket ade $ ImH dM ideaeTMUfit 
into the erater is moti appalling than that of rolling down the 
exterior of the coue, 

* » 

The cUfa iheAeaflkde Ike ^naft eaiiiy by ae m^aee lolknv. 
eef aegelArilf of eem* bel project or teeeda Ik aallent a»d 

retiring angles. Their abrtipt faces whibh are rocky, jagged, 
eaid unpictareaque ia the extreme, preeent sections of many 
MMeti ef lava, . Me ef idikli eie ef §mx thle|rean«eA 
mtmifljing one eheve tbe odiar ia a dbaadsa aaHa or im 

approaching to the horizontal Most of them ofler a columnar 
ijliftrfrt oi t^a most marked and decisive kind. Some are 

alaM^ aejaguMf priaaalio aa aay faagaa ef die 

fcieeaw die ffiiieriDidel MaiaiatieaaVy atraetare earn large eaaia 

is ecjually conspicuous. Between the currents of hava ara inter* 
poaed ahaj^eleas beds of volcanic conglomerate, consisting of 
llayaiilfc el ell ifaaa helped tofadier ia eheode eeatolea, 
Hkm, ea natt ea die Mb of la)ra, ate oeaaaienaity Inteiriaeted 
Iby verticai or nearly vertical dikes, similar to diose of Somma 
•hofadiaJlHa di €aeaia. 

1km whole laiae inniiwta, parfiapa, aa aapandlelad ezamile 
of the honiiy adblnae. ' The deep and yawning gulf, on ^ 
WEga ol m\iisSk die spectator must hang to obwve its terrors i 
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178 Account of the Eruption of Vesuvius ^ . . 

the rugged and fractured cliflfs that frown around it ; their 
gioomy colouring, and rnlriaort iipafTt i the dense suAphureous 
^mponit thii m% ftom limfei jNdit i o fithi i ^Hih 

tiM tWnMBf edK)M iHikh almott tti •v^ry «tiMiiirf [iiMiilMm 

the fall of some fragments detached from the sides into the 
abyss below ; create a sease of gMdeur and awe, too uttfursS'* 
m to Iw Miily dRHMt • Tl» fwafc «itar .«! ittMii cr^i tf 
livger, wki«h I nodi doobt^ is in my opinkm liy ii» t lii M M 
stiikine:. Time and the meteoric agents have considerably 
softcaed tiio featurei of this kuH womt^ while thon is a vivid 
and tenihk tebnata m tho ccilor of VoiUflMi llMtfOttad 
^dbklibaalMaiiDai tluoagk tiie iMwda of llio MowrtiiB to 'i* 
yet raw and unhealed ; and the imagiuaLion forcibly recurs to 
that powerfttl ^nmflnrtfation o£ tha energies of JSature ia ail 
tibeir ¥iolflMM. vhU& m latilv Mt eodhilnlad fiBasa thia aDdtN 
and which is liable to re^conmeaoe at Obit instant ^ 

Viewed from a distance, the cratei still appears to emit at 
aU ^es a considacabia quaatitj of iiBoii% which ^iimwinina 
]piodigMMi]|r dbttiog atonny .wealfaar* Howevar, an attib* 
ing the summit of the cone, it becomes evident that little or b<i 
vapour rises from the concealed vent of the volcanie locus at 
tha battooi af tha bam. TIridL. ddodi^ oat lha cfl n tiagy» tate 
^haif fise just wllkiii llw nar^ni of dw cialafy avolfhuf^ tkaHl^ 

selves from fissures in the broken extremities of those currents 
of lava which were produced by the last eruptton, and which- 
irilfaoaidaaht aia itiU at aa aatfanaly high-tei^peralaM^ pa** 
bably, ndiad, l acapdaiOM^ t and li^ al tUr caate/ atoa 

paper and wood take fire immediately on being thrust to a 
certain depth in their clefts. The slowness with which lava* 
aondtteto aihwio k «aU Juiov^ It k, thaiifiDn» 4d >faii as* 
paaladfdiat Ilia M of taia in any ^anility waald propor- 
tionately increase the activity of these vapours, which are 
ajioost solely aqueous* Tha SKuaiure .deposited on the sur- ^ 
faea of tha lacent lava comBti* tihat.aearijr asMlop. lha 
wlMla aone, pamlaiing to, Um iirfariar, baaoMoa' coomted 
into steam, and forces its way through the Jongitudinal rents ' 

or Ghajmek that oocur in evaiy lava oaofalp and partioulyly 
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aiiiili hmm ihicagged tdfttol tltt Mrim at Marginal 

the great opening. * 

- nb g(8«l Mie o£ Vemvius has lost considerably in height 




its most elevated point, (e\i in during- one of the most violent con* 
vul9kMMi «C thd kilcniptioa; «o tliat tbe opposite oc nortii Mb 

m tiMUglidifc of tiiacM.' %bii0i 
ute ' iiwl mewnremeat I find it to be ^9 feet above tlve sea. 
The lowest part of the ridge, forming the periphery of th^ 
m&tnr ii fide mkxmre PMfiky Md 3346 f«ol In 

Wgkt. ' Ibt aWrim lUiiHiBa of -Ihi bmMiIii hm 
minished by rather more than 100 « feet, while tlie bulk of the 
cone has been greatly increased by the lava torrents tiiat 
niiifliin iii aidMM M M tiM itifti mttter 'anil cMcted 



AmcMigst the latter products are some few pieces of granite, 
and of -crystalline limestone with mica, Vesuvian, pre- 
ciMlf mMkMt to tiM mmiia bMui wkeli fcaqmitly oeevr 
1km ow^MMnlit of tlw MoBte-teMM ; tttd iMnoo it appem 
that the explosions of this recent eruption have shattered and 
Uofwn mto the air a portion of the strata belonging to diat 
oUMiolflwow 8iit«by te tiwgMtirmnbaf oligMftiA Uookiy 
uMi ^HMi ilQiiii of tlie MM of VoMm* Im hwi 

strewed by the late eruption, consist of leucitic lava, and aro 
•videnlly fragmfiots lorisibiy torn off from those currents of m 
|titt»r diMi irlMio ieetiow m am m^bakm and pml* 
pUons difilh of Utt mlir. Miify of Umso lcf» hm% a liigliiy 
torrefied aspect. They have obviously underg-onc a rccoctiojt, 
if ibo oqpmsion it idlowablej either £rom having been ej^poiied 
Ibr 0^ to ti» iMtt vlMi, in Hm oantio of tko ooiit,from 
whence ^tlwy wore pfoboMy torn, nuMt, htm iMi alwoyo 
intense, or during the period of rejection l)y the prescnl erup- 
ticMif ImiilgpiilMpo aioce than once been vomited forth and 
tkmm teck ogofe iMo t»M hnans W^f bi£m tfailr fiMi 
lani&g on th^ esUerlor of *o oovo. Dmo fa gaqi^ i^ M b U ; 
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180 Account of the Eruption of Vesuvius^ 

a more) or IcM peiriy lustre, apparently in pfoportion to ihi 
frealeF or less degree o4 torreiacttoo they Ime endured. Itkm 
IWmiortlMliMeititMMtobeiliftcmieof iMt^-^fmrnmii 

iiMttC tptOlMH Ml flMtt Im tow MtttW 1^ 1MMblll&» 

tremity that a portion of the lava has run into a black gla89^ 
which fairly menu the name of LmcUic Qbsidum. la coUnatf 

ffMdiycift elNMIm of Liparif iMit 'dMfiwi 0etik 9t is MNittii^ 

before the blowpipe into a black glass, while the obsidian of 
li^pftri is well haown to {iroduoe oBe o£ a gnyith^wfatlp 

iMf 'VBM M not Vie MMKf wenHMB |iroavee9 ev ineev enw 

blocks of lava, by their re-exposure to the intenie action of the 
fileettie imam* hi sMe oellalsur tpecinMniy the mrkiee m 
"ihiikhif MneA wMh cvyitiN of i|WOttlef IfOO^ Mdl of ^lOiiiMO 
o4»er niiieiiikf hidimo mideicrll^d, if not miiiioiihi. AfiiOfi|«( 
these, the most remarkable are delicate capillary crystals, which 
am imid hj the lent to be bexegmiel prliiie, hoUon itlthaB, 
ionaed by tlw kMofal inetioii of ehi loag^ ioetaa|fqiir lialMi 
They are either white, of ola light lo^M^d eobiAr, and ocea|9f 
cavities which seem to have been produced by the total or par- 
tial dhMWBMnaaaa of the lanMi! iwMeLi w£ MmmkkM^ K^g^^^jLi^ 

Imitated mo iotyy e oocw io the a«M «|UHwri m ireU ae bilU* 

liant cryatale in rboniboidal dod e c a hedfOita» of a dark-green 
colour. These new crystaiinie mmerals, thas, to ail appeal* 
OMe^ Ofooiod oat of the eleamCe of a lata ooeipoeed ahof^ of - 
leoeito and avgite, during it» vMxposotfo, nader pecollMr olf^ 
cnmstances, to the action of volcanic heat, may be expected to , 
throw a useful light on the origin of the numerous and probloii. 
made minetale oeoorria^ m dMiie cnatto blocka of otyaiaBiao 
Kmetieoo, fe. ^o*, bf the IMMo faMna, wbtafc-qifnar tor 

have undergone a similar process during- the activity of that 
ancient and enormous volcano ; and a stronger degree of pro* 

babili9ie«lm«ddodto«ioo|M»r iV5»idl^ bloolbiOf 
UnoHoaoy ivlrii UmIt aooompan} Ing mioay aiigite, gamett reoa 

tIm^ iieplieline, 6fc, ^c, are supposed to be, cot unaltered 
' fragm«iiu of primuife rocks, hut portions^ pethapiy of the oa^ ' 
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careous or other strata which once covered the titeof ViM^ 
vius, variously afiected bf repeated and iiiiirtiiwiiil iiipuiMli 
i# fiNi-itflieMoe «f Hm isytfifidta Mi «»w*Tarying plniMi* 
MmI irtriteh pliMT ta the fiery depths o£ the volcanie 

hrtwfatory. 

In a chemical Mgbl, eMpiKMi df liat Ootober 

^^Wldf ^ tnlplNrr deposited by the vapours evolved from the 
lava it produced. The various chemical prodocts gi tlwM 
fumarole have been coHtoetad and antiyaedy witli fMait csM^ fey 
Meun. MonHcem ftndf CmlH, wfco Inm bean «loa«ly Mtfi 

pied, Sinee'llift dateof the eruption, in preparing for the press 
a descriptive work on the subject, which will probably be out 
k a fetr wceka, and, 1 htm no doabt, wttl pma ettNiMiy 
i itoH i tf ttg. ' V I eaii dtieom ttiy nelbod of fbnmidiDg it ii 

England, I iHH despatch it as soon as pubhshcd. In the 
mean time, perhaps, these brief remarks may help to gratify tks 
cnriosity of ihe fMhfcfff «f]tliM JooMd: 
' PWwpg, it ia W01& wfaile tcp inciitioA, tbai tlM appeannee ef 

the actual crater of Vesuvius ofiei^ a complete confirmation of 
the opinion I was led to adopt in France, as to the uientity of 
fli» dttcM or ttpper baain ef tlio DordOfpna, ki tlit* UfB^I^gtt 
irfA Aa prineip«l crater of tfM% ntuiel fokMao. 

Were the fires of Vesuvius to be in turn extinguished, and 
its activity cease from this moment^ (a circumstance by no 
mam imptmMe,) a few cantttrks wMld probably aaa tha i^* 
tenor tff ttie crater bid open by a valley, throng wlMi tlba 
waters accumulating at its bottom, would discharge themselvea 
into the sea ; and in this event, the resemblance to the upper 
drtma of the vAlley of the Doidogna, imld be aoet ttiikiigly 
«xacCt ' ne lofty and precipitom rooka eneireliDf eatli baiM 
offer tlie same general characters ; equally ragged, shattered, 
and calcined, they are composed alike of conglomerate-beda^ 
i d tai aatlug wiibatiataiif Uwrai paiwaatio ag notf aad mtewqciei 
aecaaiooally by wtical dikea. From the margin of diaia 
cliis; m either case, the outer fianks of the cone shelve down- 
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wacdff witk a steep and s«gul«r »kt(% lo Uie basA .of tbe 

AnttUMr inttMiting purallei may also ba davn balmaa dia 

large accunmlatioiis of volcanic sand (or ashes) andf frag- 
ueatary lava, (coiumoiily called lapillo,) washed d^WA iim 
Ika lidUi Vflittviiia bjjtk^ ntut whaA Mt uMb gmt vio* 
knee doriDg the lata arnption, and tbosa laiga dapaiiti of 
tutaceous conglomerates, iu the vulcanic country of France, 
to which I aasignadj upon the spot, a aimilar origia. NothiAg 
aoold bemoie confirmafiocy-of tl^JaatiMM oC tfiat bjpotbMiSi 
or mora clearly iUuatrate tha moda of formation of saeh rockst 
than die phcnouicua vvlnch Look place on all sides of Vesuvius, 
a iievf days after the great crisis of the eruptioa m October last* 
fiiM imnalnabla aaad tfarowb out f rona tha omlat &t nanv 
days together, had covered the surface of the mountain to the 
depth of from one to five feet ; and necessarily impeded what- 
ever rain fell ujpoa this space> from draining off* aa iiaaal» 
thiottgfa tha poroua and loose matters which com|NDsa Iha sidea 
of tha Toloano. b this state of things, on the 37th Odober, 
the clouds, which had long gathered in dense masses round 
and abova tha oonek heoaa to dischama their contenla ixk nro* 
digbusqaanlities ( aad^ in eoasaqaeaoa, toneats of iaad> miia^ 

with water, appearing like liquid mud, swept, with terrible 
impetuosity I down the slopes, tearing them up in their passage^ 
hanyiog along fragments and bloeks of lava^ of giaat sisOi 
(aomo e?aa from 40 to 50 &et in girths) and • dsposldag heaps 
of alluvium on the sides and at the foot»of the mountain. The 
damage occasioned by these lave d'aegtui,*' or di fsmgo^ 
aa they are caUed in the laaguoga of die country, was ftr 
gnater thaa what was suffered from the *V2m di JkocQ.*' Tfaa 

latter only destroyed a few acres of wood and vineyard, but 
by tlie former a.m^ich larger < space o£ cultivated soil was de- 
lastate^f walla ime OTer|hrovii« booses and streets filled with 
•sad and stones, and some lives eyea lost^from tha luddeaaeii 

o[ tlu'ir descent. 

There can be &o doubt, that a great poctioa of the tute 
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itiKi^ wwter irtHflb Bomfm mad EiiKipliMiiw tit buitd, ww 
dtiMited byalhifid tanntocl tfab tad I aalM «i 

question, but that parallel phenomena, on a l«fgw icale, pr^ 
duc^d tiiose massive foimauons ol tufas and breccias, which 
idMHT thopitiiFiii iii-tiieb:ataidaim tiotad tad upon Um ex* 
ifaiol (BoImmkI folcuMitA of fftHtrii Fimot* 

P.iS.— -I open my letter to say, that Accounts have just arriv.ed from Skily, 
of an earlli^uakc having done great danuig^ in that ifiland. BalecBBii Jiaf 
beehshakeii dreadfully, about tlurlj Uyob Iwt, and houfei iiyurod to an 
cceM oMomi ««phU'Io half • million sterling. It li said. Messina and 
CatAPiaklwro Mltewd Mch Im. It i$ difiicult to say whether this cala- 
niily h'A<i nv.y connexion with the eruption of Vesuvius last year, or witli 
tiie di( adtuUy siurmy weather, we liavehad tiace. It is a very uau&ual 
phenumenoa at Falermo. • * 

HeferemBmUPMe. 

(A) Laormt lip of the crater immediately above Bosco Ire Case, oiid 
facHig Pompeia. In this direction the side of ilu- r.mu was split o])cu 
during the eruption, aud a Innre erevice Ibrraed, wiuch threw up lava, 
scoriie, and sand, on live or six puiiitg. . . ' 

(B) Funta del Palo^ the highest peak of the aotual cone, and firautiBg the - 
North. 

I 

Am.. IL-"-^ Mneral Veim. By J. Mac Culj-och, 
MJ>.9 Gomnnnniwrtwi hf ih» Author. 

In a practical viewi there is not a subject in the whole range 
of geology of greater importance, than that which relates to the 
history of mineral veins; and, accordingly, there are few that 
have been more examined. Neither is it by practical miners 
alone that this subject has been investigated; since theoretical 
geolo-ists have not only conipare4* and reasoned on, the facts 
which these persons have brought to light, but liavc iliemselves, 
on many occasions, undertaken the labour of personal exami- 
nadon. It is, nevertheless, true, that, excepting in a very few 
particular cases, confined to narrow districts, which have been 
the subjects of great experience, no general rules have been 
established, from which any useful practical results have been 
deduced, or which are capable of laying the foundation of a 
rational theory respecting their formation and origin. We can 
neither conjecture, a prwn, in what diitact^ ur in what rocks 
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thty art (# W a »pi <f d | wbat courita IIm^ huMt what vanetii 

aot be expected. 

AUlii«|^ mineral tm§ mi^ eaiit iHtliavl nec^saiily 

thefe are tiM eame, they do not require to be Jlittug a mwi fl 
here, farther than as may relate to the oature of their contents, 
Miwirrilg of nMMy kiadi are alio eceaiioaaUy Idood ia r^poti* 
tdriet fvliieli cannoC {iroperlj be celled Teint) and laetallle Mb* 
etaneee ere not even lidRled tiieee. To deeeribe theee letter 
caseB first, will be to clear the present inquiry of circumstances 
wlMoh WQ«ld oikurwiM eMMbev it 
BStty n^aHtB miCMiale afe fbuad icattefed aiaoiig fte eeii* 

stituents of the compound rocks, so as almost to form parts of 
tibetr composition. Thus, oxydulous iron is found in granitey 
gndii> sandstone, and trap; laolybdeaa in gaeiM; and im 
pyiilM bi slate, ihale, aid liaet tone. They eomethnes, aleet 
occur independently ; neither fonnhif part of the composition 
el rocks, nor included m distinct repositories. In this way, 
pyriMiaftMad in oMBNaabla etanieiia ; «atpac ia Oetiap 
rocks ; tnd oxydalous iron in die products of Tolesiiic fte. 
Lastly, some of these are found accumulated in such quautitius 
in particular spots, still without forming veins, as to admit of 
betog wrought for economical purposes. Cobalt thus ooeara 
in sandstoiMy as does copper* Iron, in the form of ironstone 
and bog-ore, is known to abound in beds • the first among the 
ooai strata, and the latter in alluvial soils. Thus, also, titt 
and gold are found among allurial soils ; bat, ia thsaa cases, 
tbe of the metals is, witboat difficvlCy, inferred <o be In 
distant veins. It is likewise understood, that raauganese oc- 
curs in the iorm of beds ; as has also been said to happen witb 
lespact to meroary, copper, lead, and silver; but it is neoss* 
sary to rsMmber, tbat yeitts, holding a course paiaOel to tti 
including^ strata, have sometimes been mistaken for beds. 

Such parallel veins are, however, sometimes distinguished 
by the term of while the intenectiogr ones afe^caUed roik 
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veinf } buty fts no useful information is f* ^fi Tmnifiiiifd hj tfait 

«doptioa of firoTiiMiAl ond tocfapkol torm, tlioy oio tare 

«Ai ChdtogjrMi pte JMtfH<9 by being IMIwr itirtufiil 

wfch ierms that only produce an unnecessary jargon ; and it is 
ibo 4uty of every one to aYoid sullying tho £iigiiaii loogae. To 
«hmid kk tbo MjwAa imm of itej mmnn or iH, mJmtkm Im 
4to fteMlogy df num o# Iho oyoMiol alf^ 

can be expressed in ordinary language, is either the remit of a 
worthless ambuioB^ ot a proof of tho tmym i mk j of tlM aiiiBiy 

0/ tkt Form, Ponitani^ and lUlaiwM 1^ Mi^^ 

Minesal Teins, Uko ffodi wumh iiriwrlect Um atMrtft oA all 
am (IH y«Bdofoalto ooearimllf ^ponUrf to tiw^ tlini^fcBiH 
or letfo of their eoorses. They hnply a discontinuity of 
the rocks tiuuugh which (hey pass, and are, in fact, composed 
ol Mtlir wfaieh km oaMed iMo Iho teuroa thotharobM 
fcuMiA tiM OBMMi ifiMb ittfaliioo tiio fNMitioni of iiiata* 

HoDCet it is easy to understand how they are accompanied by 
those dislocations of the mciuding strata, the varieties of which 
OM flHUHBtoBix oMiOBoii A Amnoo dooo sot MOOMMiilv flnolv o 

WiOOOH^HI* 

As veins may hold any direction with regard to the including 
strata, so they may be placed in any position towards the 
honooB. Bol fraa a OMve oohijiariioii of ohaacot, U la pMi 
Aial ikty mnU be far mora lirequently iodiind than v«tioal| 
whence miners learn tu distinguish between the upper tad 
aader sides of a vein. It is observed, that when mineral veiaft 
oesK is oaondeiable awabera ia any tmel of eooDtij, thif 
inailila Bi a tori of faaend paiaUaliMi % at if all liho fienrea fa 

which they owe their origin had been formed, at the same lime, 
kf aome common cause, or had been produced by the succeS'* . 
liTO repetition of similar actions. Thia, also, k ia warirahlo^ 
ii ■ om ii rtci ibo 0006 trim mon ten o«o aol of wm otdita, 

and where the posteriority of the one is proved by their inva* 
iSahly iateraootiag tha other. This fact is remarkable ia Gora- 
wUf Iho itofo aaci^ vaiaa an diraoM, hi a gwnl 
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sense, from eaat to west, and the more recent -from north to ' 
40uth. 

' TiiwrJoigililiinl nimt mmt miAmtkj be MmHA, It ti 

often considerable. They have been traced for two, and erm 
three, miles, in Cornwall ; and it is said that one vein, in South 

It h 6My.tD »ee, howBifWy thftt ia a Me of tlib BClamt tltt 

union of some tendency to system, ^vith a little inaccuracy, may 
easily con&uuid many veios toother. Observations made in 
•ttcb a spirit of ext^av^^t geiieraliaatidii« nut aeeesawriiy 
eidle dtstrast, when we edfert to the eompafttttre leagdi nd 

bicaJth of such a supposed continuous fissure, and to all the 
circumstances under which these must have been formed. 

xna wtnuui oi venM it exneneiy wcoimn, ywrfnf^ mn 
left ihtn m inch, to many yaiidls. The qnettion of tftefar deplli 
is more interesting, as it is believed by some to be indefinite: 
it is at least said, that their depths have never been reached by 
■dMH.. If fthat .wm eren tnie,itwoiiidiiot tlMtmtbof 
an ofiiiiMm so impD^beble, when we coaider die ciwiifneHmesi' 
under which fissures must have been formed. When the sepa« 
rated lOr dislocated strata preserve an a oca r ait e pareliriisai, the 
same xelative disposltioa must exist between the oppoeite sUea 
0f the vein ; and we wy thus, if we please, imagine h intermi- 
nable. But if the including strata have lost their parallelism 
alter sq>acatton» it is evident that, nnder one modification of 
IMS, Ibey may, or raliher most, oome into ecmtaet In soma pert 
of the series, and that the vein will therefore disappear. This 
reasoning only takes a simple view of the consequences resuitp 
log from the appemnees; but if the hypothesis of soma gnolo- 
gieti ibiNdd be admitted, which sapposee that tlm nalmiab of 
veins were ejected from the depths of the earth, then indeed 
. they may be mdehnite in their downward progress. But this is 
paxa epeeniatiaa. 

lha tbeolnta antiqiaity of veins, ia any sitaatien, is a sid^eot 
leepectiug which no conjectures can be formed ; but there are 
two modt s of judging of their ages, witliin certain limits. It is 

avident» in the tot plaoa, that they ase all posterior to Hm in* 
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I( agna, it •Ml be pmed afiy rtimn are fbtrnd is die 

primary strata, which do not also exist in the secondary, it 
^iU foilow that they are of a more early origia than the depo* 
Akm of Um kttflr, II may be imagined^ for esatttOe, tlwt Uie 
vaiaa of Goniipall ato of a prior date to «fae f br jn a li o p of 
English secondary rocks, because they do not occur in the 
secondary districts. Yet there is no proof of thi&; unless it 
eoold be shenni tbat seooadaiy atnta eodated oabroiBen abbfa 
Iboia TiinS) or aatil tia or copper fetoa tMl be found in the 
primary rocks, after removing the secondary, in the districts in 
which these e^st . • ' - 

. Tbat tibece are Teiaa of diflerent agaai le, boweter, tanderdi 
eortain wbere two exists and ivliere, as often happens, the one 
intersects the other. This cirenmstance is not uncommon on 
an extensive scale. In Cornwaily a large proportion, probably 
ally of tba eaitnriy Teini, are iatereeoted by the northerly; and 
k if remaifced, that the fonner are netalhlenMiSi and the latter 

wanting in metals. 

These intersections are attended by circumstances as inte* 
neiing to ge^ogy, as they, are important in the art of mining; 
in irtiich they aro often the sonroeof nnieh leboar and expense, 

and even of ruin. As the first class of veins are frequently at- 
tended^ by. di&locations of the strata, the same accidents attend 
the seeiNid( andt in the.latest molione of the inolading ioelEi» 
it eTidently foUows that the fi»t order of ipcbe ie inchided. 
Thus, in technical lani^uage, the effect of a second vein is to 
produce a shift in the first, often attended by circumstances^ in 
the stale and natnre of ita cpntentf^ ifhich'will be'examiaed 
haieafier. 

The extent of such dislocations in veins is variable ; as may 
eaaily be understood from the remarks formerly made on the 
nothms of the dievapted strata^ in wbidi .theyf necesBarlly; 
partake. Hieir direction is an objeet of ^ highest HittsMfto 
the miner; as it is only by being able to form some previous 
judgment reflecting it* that he is taught where to seek for tiie 
iat«nyted oowtinaatiott of that addch ha bai ioit* Experianoe^ 
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iu ditferent eouotri^s, often rorms a tolerable, though not aa 
iolaiUbl^y guide for ^es^ i as 9HiH b# Ydcy avidfiiU A'om 

aM4tiU Sm^tpiMf of Mog •vt^'^deil t» oAffr wittriiii## !• 

wmote places* To determme whether the motion of one part 
of fui ingliB»4 Hixi i« W b« tirmed aa etov^Uoo or s. i^tfcssiont 

U m ^ eMe of dblocated stffita* Wheo a reffktl moi It 

shiil^ii, it is evident that the adjacent rocks must all have been 
isoviid by tte s«ni# (^Mlitgr ui « borimtAi difflcy#i)( an mmlL^ 

poses the firtHsttires of strata to be the effect of vaMiAmiU. \ 

The Itii eircumataofie wbush relates to the forms of veins» 
M tfaflir Miiifcriitiiia ' Thef ili itttMniNmlW amMHriled« iail 
■fiOifmilii; eeHaw tsiAiiml leima beui|« i« «UiiMitmMa 
tries, applied to the iptermediaite mass. In other cases, they 
lead out sleod^ ramiticauoiif ; and SQoifiUines thay ara louM 
10 fimiiy* 09«», into mii^ Mall bmehM.. 

I have thought fit to separate from that vluBk ts w$0lm of 
justifiable inference respecting the ages of veins, what can only 
)>e considered as an hypothesis, aod which is, further, oeithei 
|gl iiiteUigjUe Mi aa iMifiii ant. It baa Mdd, thai tei 
mm ffiochfti to be Mioed bi metallic temt, or Uml atoiab 

are of difierent ages. Thus, for example, it is said that tin is 
among the ohkst metaisy becaiise it ia loand ia granite^ and 
lhal htA m MiMicr ^ ntirHt, becattst it •Mtti bubia 
aoMiary limoilone. f aoad net eaimmHa all tba paitfetlm 

contained iu assertions so unfounded ; while a few simple factf 
gre siifiici^ to anoiiuiatc the whoie system. 

Cobalt occurs ia granite, in many of the primary icUtto, mi 
in Uie aeMfedary saodslaBas. Coppei baa lMin Aumd lbMNigh« 

out the whole system, fiom granite up to trap inclusive. Lead 
}i tond alike in the pdmary aod secondary strata, and iron in 
WfimnA* I Mrf Hot MMd a liat of mijitiima tbaft «tMN 
wMtt die role. If, a^ ain, the Mtove, cv imnglMdl aga^ «# lbs 

rock wliicli is traversed hy a vein, is to be made (he critarloii of 

igo pf ihd kltw» or ol tbo iaolttdad m ine ra ls i il Imml bo 
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femcmbered, that ^ yeia mmsl tf^v^f^ every lock tb^ VM ill 

<jppper, or lea4, as it way iiappen, will occur In every part of it, 

may l^ay.e re^u^^ u^ountecl a«Mt<tt'i«s u> Ibrm aU the 
iHrt .^1W^ifiW»jpar^ m ft 

ifp^mte qofiitioii, to wbat txtent th« Miaipenl: incliidjiiif sirtte 

TOodify the contcAt^ of theif Ypm% • 5M)d it i» Q»e ikfkt 
<?xamined hereafter. 

naim of tbeir contents^ i« to pnaka arrangemeiitd worthy only 

of the cabinet mineralogist; systems which philusoi^Uy dis- 
dj^s* U there were m hiiAdyrdd, foif Qxm^\»t V^^f^^^ 0^ tea 

nijsf/t^ ieadrff!a»Q$ famatumf wo iqui^ bo ^nvoiusat tQ 
Hiaio tgDprnot of tho agoi of 9JI ilmt wo oaonot pro?^ }if Ao 

iijcontrovertiblc inaiks alicady indicated. 

Th^re is mi one circumtaficay io the jhi&tory of vfiiiw, wbfitbof 
1^0 i^f^isd tJaour fonmi» pooitioQS, coals, origiM* INT di^ wftiir* 
oad disposition of tho toioerals wblch tbof contain, wliidi o«i 
entitle us to conclude that they possess a resemblance or anaF* 
(ogy titfoifgbout i^m world ^ thai t^y a(0 of definite ind 
IMdo 8goa; or Aal dioy fure* in wkj maio of tbo word» wsui^ 
fjU or univoriaL Yol this doctriao if lofiported hj goologtatOi 
nnXiQ imagine that the mines of New Spaiii are siraUiir to tho^e 
fif Hw^^ 8ii;^ony. That Patrin, who had imagined tl^ 

oQKItii P'gViBiiwd.aiid ondovod wtel^ a ▼iioi yfiooiplo^ jrfioiM pm 

tract a zone of copper, silver, and Uad> from Sngland throngk 
f^X&jj^* Asia, and Africa, may be excu^. But it is an 
alwM qf tbd term, gan^alisation, to extend it aliko to tho 
Tisions of theorists and the inductions of philosophers. 

Of ihe SeaiB a$id of tl^e Contents of Mineral Vmz* 

T^gO^r^ of iJi^Q ippcks io which mineral veins arc fouod^ is 
In j^tfy t&n^fisi. an interesting ol^t of inquiry 2 but it neces* 
sdfiiy very limited, and, what is worse, cannot be conmted to 

jjjy ^f>jil purposes. They may be said rather to belong to 
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MoMut aad bifwii. Tb«t they am mo&i ftbudttii in |irt- 

mary or ancient rocks, is, however, certaia. They are also 
,iB0f6 eoAunon in the stratified t<il)8tances, namely, in goeitty - 
mmmouB Behitt* uid argUkoeaiii idmV ^mhi m gpraaito^ or in 
^ older porphyries. In feeondafy or itoeiit UrAfa, ihoy 
occur chiefly iti the lowest, as in that which has been called in 
JBftglAQd the aMHmtatn limcttone, aad ata scarcely found in the 
iim»«r strata* or above coaL In the same maanar, they aia 
fare in the later trap rocks : but, if Hacquet's observations are 
correct, they occur at Nagyag» either in these^ or, as he thinks^ 
k andaat voleaxiio rocks* 

In the primary rodoH thay are sometinies foond at the Jimo- 
tions of granite with the strata, as happens in Cornwall and at 
Strontian. But it is fruitless to attempt to derive any prac- 
tical advantages from any thing yet known on this snbjact; 
naUass as the experience acqniiod in parttcnlar districts'may ha 
a guide for these. The limitation of tin to Cornwall and a few 
other spots, and its exclusion from countries formed of the 
same materials^ — the barrenness of gneiss in Sootlandf com- 
pared with its ^vtility in Saxony, may be added to a thousand 
other instances, to prove that we must be content to possess 
mines wherever they are foun,d, without wasting our hopes and 
our means in vain endeavours after them, where wa hdre no 
evidence of their ei^stence^ That much false philosophy should 
have becii adopted on the subject of mines, is a natural conse- i 
quence of that perversion of judgment which so often attends 
tfie pursuit of wealth, and of that subvenion of -the reasonnig 
powers which is produced by examples of its sudden acqul* 
sitioii. 

The contents of mineral veins are various ; and although the i 
natallic substances form the most valuable part of them, they 
bear a very small proportion to the rest Ko general rules re- 
spectins: these contents can be given, as they vary in almost 
every country, in every vein, and, often, in every part of a vein. | 
It is common, however, to find that the sides next to the in* 
eluding rocks are formed of earthy matters of very ordmaiy 

i 
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Ujf^ ' It MAe €asas»tbi« Mbiteiiee u'clay ; ia^AeM, qntfts 
M founds ttiid^ not wifrequently, it consists of a conglomerate 
formed ont of fragments of the bounding rocks^ united by vii- 
noua crystalline asd earthj subsUuicec. It 
CMMi to find that the* including rock is more or leM decom* 
|iOfted and altered, at its junctioii uith the vein. It has also 
been observed, that large detached fragments of the neighbour- 
ing; rock are iom^ea incinded vithin the body of the ?c^n« 
b io«ie eaaes^ this eoenrrence preaentt an inlere^liaf talinf 
lion ; as, when a vein traversing schist and granite together, is 
\ found to contain fragments of tbe former within the space 

I bennded by the latter^ and the reverse. This fact serrea t» 
firo^e the 'extent of the levolntioas, of a medianieal natilre^- 
• ivhich must have taken place in the vein ; either at tlie timei or 

after the period, of its formation. 

It ia unnecessary to enomeiate all the earthy mineiala whichr 
have been found in veins ; but the most common are quartz 
calcareous spar, barytes, and fluor. These, like the metaUic 
s«bstances> are found in different parts of the vetn^ and are^ 
I eryitellized in different forms, wherever cavities are present. 
! The metallic minerals are found variously disposed ; sometimes 

lining similar cavities in their crystalline forms ; at others, coU 
ieeted into lamps, or depdsits, in di^erent parts of the vein; 
and at others, again, more genmlly diffitsed among the gena«F 
ral mass of materials. In some instances, only one metal is 
fonnd in a vein, in others, two or more ; and these are &ome^. 
limes distinctly aeparated, at others intimately mixed,* so aa tor 
be a source of much trouble to the miner. It is oceasionally 
found tliat tbe minerals, whether metallic or earthy, are ar* 
iiaiged in kytn pmDel to the sides of the vein i and, in some 
of these instances, there Is, inrther, a perfect correspondence 
on the opposite sides. Sucli, also, is the capricious disposition 
of the metals, that they sometimes disappear altogether, after 
iNiving abomkded thiongh a. large qpace ; so that it beoomMa 
messary to abendon a ndne ^t had once proved very pnH' 
fitable* It is owing to these perpetual variations in the con*" 

IMe of BiiBeral veinsr that the characters of particular minea 

■ 
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m misi^ct to mob ioiportiat ftlttralkmi» and (hat dmm^ ia ^ 

the ordinary accfptation of the term, baffles all the calculatiolM 
ot the proprietor. Y^t ruits are 6Uil to be found in every miD- 
imf QOtmtry. TheM« toO) «ra> m^nMiotMf^ of ocmional 
valua in practice; bat tha^ are alaraja looal, and if they may 
soHKittmes serve valuable purposes in practice, they olfer nO 
facts on which a philosophical geologist can possibly reason. 

Tber intortaatkmsof veina art sometknea chiemd lo |i»odiMii 
vaiiatim in tha nature' and diapotitiaa af thair taelaUio aoa» 

tciits ; but these, like llfOSt olhei rules, are of a lucai nature, 
it ia alto said that maaaes of oro ara fooad at tha intersections 
if Mca Teimt v^s, and that iatmacting vdni pf ditfmni 
patioda, necessarily differ in the nature of the mttala nAM^ 
they afibrd. it is aaseited, further, that in Cornwall, if two 
metalliferous veins cross from oppaatta aides of the liaa 
peadkafaf ta tliau iateraaction, thay baoonie laaa prodnctiva at 
and after the junetion ; but that, if they cross from the saiaei 
side of it, the reverse effect takes place.'' It is /urther ther& 
lamatlwdi thati after the iiitarsecttoa of a laonr raoem aalii» 
tha neliilio piodaoe of the ancient ireia disappears*'' tf m/» 

remarks of this nature have a vuUie, it is not very intelli^ble. 
The same proposition is both true and fake at the same (unai 
dam it ia evklant, that where die miafir may hat^a - diaticad lo> 
waii Id aa opposite dtractiott, the very ravena affeal motC tdfaa 

plade. Like too many oihei conclusions of a similar nature,* 
their ciitef vaiue consists in warning Us not to reiy our obserwa«. 
tidna «ada at itaiAid, and gaided by ab ptiaaiplea. 
* Tkaib w ana oSrcumstaneay raspbeting tha iwialioii* 

<rf the contents of metalliterous veins,, which is of importance 
toarards a rational tlieory oi tea i . iff iadatd^ ii ^ihitaW .pm* 
t» bajaally Iwdad o« facts anMeiaJy-^^ 

It is said la be a general temark, that, in alt codnlries where 
veins traverse strata of ditterent natures, their metallic contents 
vary with soma relatioatD thesaraad'tbal^ in Uw aalae- ail»/ 
tba TiabHiyaf aania alrabi raodaia Ibe vsi* awrer fiiaiiHh» 

tbaa tha^ of: othei^s. But the facts «dduced to prove tlie truth 

ol this ob^KYttban ara ais^ai n f ^fflf i ^^^ff^. aar^idsiiiibMi ^ 
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litibiassed investi^tions, whether th^y ar6 not swallowed up by 
a mass of exceptions. It is said, for example, that in a feill 
netd Callinftoii in Colni^atli p^At^ Unoftgfa idiiit iuiA glii* 
Ate, ffao Copper wMdi' U emituM is Awtid fii tiM fbrtnef, llllA^ 
the tin In the latter, part. It is further said, that in C^rfiiHilf/ 
tfimiiar veins are poor in the itehSst, aad iridl iHk ike gfttkitft. 
tl is ik0 ttsert^d, timt fehts ate taoM prodiietlia kl tile ]ttM«' 

6hd granite, not only in Cornwall, but in 
Sflesia and elsewhere. There is not one exatnple of this nature, 

to which there at« iidt etceptitmi to^ay timei exeeedM; them, 
kr ifliidi^ t^rH'tf Mtntf oMerreri fhvf be eofMtilttrf; 

It wowtd be eridles^ to quote itistandesi as it would be fruitiest 
here to record all the observation* that have been made on 

tkiese ittlj^M i lAfi^e the cdfeidieetdii irdold to| id 4riMr, «e «lgbt 
equaAy^liifr itetie widibut &eiti, ti# eeneteihiiM. Whetirar, M 

tbe subject of the influence which strata have over the contents 
of veins, any exception ought to be made in favour of Derby » 

^ire, wheie Ibift k w t^M^ k ieeM If uitleei to | 
tfntil tf liferi shall hltVf eMr tm Ihe field df ^usfearaee obeer? a* 

tion, or geologists, discardinq^ their pfejiidices, shall seriously 
turft their attention to a branch of (N l&cieiiee Whiifib ii| most 

(if the Tlmrif qf ldi»^al yems. , 
dm tiAiak a Ibiiiidatiaii, it hae beem attempt^ to.baild tbaotiea 

of mineral veins; and, as is usual in similar cases, the opposing 
^TyiQTW k^yi^' l^en piyiii4a>ned with a vehena^qce j^portioned 
«e im( of .ev4^ <m jMtli sidei. * It in ^lef^wj^to state 
these tWo hjfpothQses, before biqiiiring ieto the mrcapaetanoea 
by which either o( them rnay be countenanced or opposed; 
ami it, if s^aieeii nesma^ V> it^/t 4^ ^^^^ important 
gaeetiflft H uwiiW c^tt<»QBf ttie .nanBer ii| which Uie eont^nts ol 
tiie vetiie were formed and iotrodoced v ee the fissures ip wUch 
theiKl^r^ coAtAiA^ have formerly come under review. 

It la OB OM hawlf. c^t..^ mi^terials of veins have 

hmm depoiited ftwa the tame nmveisal fobitMm l^besee the 

O a 
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fDckf wen^oa iim uMi^ hjpoUietif, lomed* But Am arr 
tvD modifiettiottfy at katt of tbis aqueous ilMOry» Wld^ Aa 

rocks were in the act of being precipitated from the universal 
•olreaty tlis Yeins were under 0:0111^ the saoie process; an4^ 
teoce Ihej aia oleMed to ba of 4ifiereat agts» comipoadiat 
ta time af the ttnrta or roclct in wlikli tli«y lia. Boir toA* 
an operation could be effected is not explained ; and it is fruit- 
lew to inquivei wliQni« ia lieu of ideas, we bave only unmeamnj; 
worda. Tima my be better employed dna ia labmiag to a(»^ 
coam foft wbat it tmposdble. In iStm odier modWcmton, Ih^ 
fissures were formed in the rocks yet soft or yielding, by dryingf- 
aad coatraction; and tbe sietaUk or otber suaerfdi, renainin^- 
ia fta lolathm after Ae ptedpitation of ttm rocky MlnWib 

were then precipitated in these fissures. 

Oa the other hand, it is maintained, that the same power of 
aobtenaneea ezpaneion wbicb prodaeed tbo fiaetom and Asia* 
oitiQik of the etrata, mtrodoced tbe materislt iota IheTeiae, eaA 
that they hare crystallized f rom a state of fusion, not of solu- 
tioa in water. Neither of these theories will require a veiy lon|p 
aiwiaetioii { bat tiia argoaienti Aal relele ta both 'Wt% na 
•one eases, iavolyed together* ' 

With r^pect to the aqueous hypothesis, it involves the same 
fundamental objection made to ttie precipttatkm of fodm horn 
solatioa ta water:, it is at tariaaee witk Aa laws of cbaarfstrf. 
That objectioa would still be a fatal one, though the hypothesis 
should be limited to the filling of veins alone, though it were 
cooceded that the rocks bad been produced In some 'odier matti^ 
ner, and though the production dT veins was admitted to 

posterior to the consolidation of the strata in which tliey lie. 
Even if the power of this imaginary universal solvent were 
panted, the difficulties are stlQ iasupersble ; vnless it could he 
proved wliy the metallic ot otbe^ minerals of TOins were not de-^ 
posited every where alike ; why, like those which form rocks, 
they were not deposited in strata; and why they were not only 
directed exclusively to fissures, and to a few of th^sid in dfiit^* 
and sdect places, but limited even to partia!' spoti In the same 
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•^tikeift milt -lending objections to the general hypothesis, 
and they are unanswerable. The few real arguments from facts 
iriuch htm been aidiiocd in support of it, arv of mall tsIu^' 
mA wit nquiie 

■ If it be conceded, as is the fact, that many of the substances 
found in veins are the produce of watery solutioiit tbeie ara 
attqr<^tet«)ucb»Mliwfti ire yet know eamiotbe produced 
Ik tUi manner. Kot to eaiinenite all ihese, it is sofficient to 
notice in general, the greater number of the naetallic minerals. 
Itlia^ beea argued, tliat tho mioerals of yeios aro depostled in 
iifmpttmlM to their aides, precisely as ought to hare lhap« 
pened on this hypothesis. To this it is easily answered, that 
^ lact is not so, except occasionally ; as they are frequently 
coQgregated in imgvlar lumps, ot dispersed among the odier 
iMteidals, or wanting for considerable spaces, or found' lining 
the insides of cavities. Neither of these occurrences ought to 
lie found, according to the hypothesis ; and, more particularly, 
tiMKe could l>0 no cavities on sncli a system of deposition from 
above* In sudi a emet also, the layers of minerals ought rather 
to be parallel to the horizon than to the walls of the vein. The 
argument derived from the presence of rounded materials in 
vebM is worthless, because the fact itself is extremely rare. It 
is an exception instead of a rule, and may be. admitted without 
involving the whole hypothesis. 

' With vespest now to the other theory, which presumes that 
fhe costeuts of minexat veins have 1>eeu iiyected. from below, as 

those of granite and trap veins have been, the difficulties are 
assuredly not less, if they are not even greater. ^ The arguments 
Inr it rest paartly on tiua very analogy; partly on real or hnagi- 
■ery ffctmiwil ftcts relating to the production of minerals by 
fusion; partly on some mechanical appearances; and partly on 
the principle of dilemma. If it be really a case of dilemma, the 
i$m hom eppm as Ihtal as the other, and there cau be no 
ghioiy of ndiiethl vetos. ' 

» Hie argument from the analogy of trap and granite veins ii 
^RMtly mm ei those sn^ficial xesemblaoces, consisting^ in 
jenpiAi nA^ than Atugs^ which it is painfia to aiid in the writ» 
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011^ |f<yU(ii^^ wielies to ittterferc w'ah our powerttC 

ittaoninf. It may ba cmmdadi Ifa&t tba toimfis bi^r^ 
pmaifii by dia faint »^mmm chaif^ wWali.lHivt. #ia* 

placed the strata ; yet this edmidtion does not invQlve a CQft* 
9e#si^ tbe Qf tib^ hypoth§sUe U not necessarily 

(9llowt that tba ipltiriil foiitont^ t( ihtu ,f#8 Myh 
i^^ted (rtm Iminuli bi a ttala of faaaaot 

heat may have been the cause of the fissures themseWes* Tha 

prtaf^yt gf fica|me448.o^ (be iodudipg; toak^ in th^ ymm^ ylmU 
ako btoo luraA A* tn ar|ttiiiei»t fojr thU th#orj^ i$ ft fafil pf 
jut! iha tama Table ; it pioTai tba forcible dhp||i(sa|pmi anA 

fracture of the strata, but nothing mor^« - 
, A» Ul the cheoMcal arguments derived. fj^oio ib^. iQ^Piul^iiUj^ 
(if mx^ of |ba contaatf af miotval veini in wttari n»i Ijhtk 
pn^dacUofi from f^sipiif H w aaty to ihaw thai mtQjr i^f 

certainly aiu produced from solution; that many Other? may 
^va gener^^d this way withoiit a breach ^ f ^emii^^ 

toaw ; tiu} t|i»t apm of tkm OQoU not h«v« betn m«oli4ftle A 

from fawop. I ihaU ie«erf a these particalais for a gaof ral vi w 

fit the end of this paper, when the ^ey^ri^l ipip^rf^U .pf P^uc^W^ 
im aithfir-rnQd^ WiU he enumerated. 

In the mean time/it is impo^iibla to fMHiCoifa hoifji if ttia 
^patents of these Tfi^ii had been injected iii a ^tate of fusion, 

the fragnients so often found iu tliem should hav^ escaped thJi^ 
|^aS9. I will not here say, as ha^ ^ 9t|iect^ tb^ 
^y could not hava b^p found ia mipeial vciDt jpa tbi« prills 
ciple ; because it is easy to understaqd hqw the infiltration of 
Witter §hQMjd \x^Y^ 4f c(uiipaf^4 pprtionf of the yew«, m .tbi 

imtimwtr ^ miw m GimY«rti4>to day, t^qag^ 4|^p|y 

f jltfikled iMiitalii Iha auf iiice. 

Whatever objections may be made agaia^t ti^&, a^ueQi)A by.i 
pothesUf from the peculiar dispoeUkms ff |||% iMiipli ft ^ 
T«Rt» m tt km Oqntny ftUd igi^eoui one* ' it ie 

jUapossible to comprebead how these c;ould h ave been produqgd 
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thesis, tliat the all«aM3e of the solvent water trom the veins is 
% ftfaof that tbfis flttfttaai|8 WM not depoaitAii watii» il 
mm^f4im «tl pior«4lpt| «J|ii»t i«p«fli tiMi igMMi 
theoty, it is merely an argument from dilemmaT that provet 
iH^lhiog ia its favour, if it be not truly a cai^e of dilemma* la 
kimkH^ I— OMiQ.tp to %fmm oi.rwumf^fi tfa> imi tip mi tt 
VlttiMiili Ihe tteMsity of 4h* ■HniHve. 

Another imagmary chemical argument has been derived from 
Ihs vutual impressions of co-eikistent crystals iu the veins. This 
ii A rwm loiadid am Hm Mftait of gpmiAt» ond ottMT tMkp 
VfMiiJliMdfiwifiiikmi bttt it k ftnooology wltidk In* biiH 
abused, no less in this case, than in that which relates to the 
lodules of tlie amygdaloids. - The a^utual unpr«fWM»i of qum:ti» 
oroC obaAoMlOBy» and caloMMui spttr, 4m« domir m tkMn 
fton pvoMiifo uifiltimtion oad erystaUiialloa ; ond, aMidulf 

tiiu order in which thes^ substances are deposited, cither 

pay impress the other, as 1 have fully sheva p jay w^ik oa 
4ia Wattifii Wai. It la perfootly oonfiftaal iriUi thw |a Im^ 

gine, that any number of minmls itdmitled, ftt distinct inters 
v*ls, iiito cavities, should present the same appearances j. and 
ihai^ in jK>dai OMiah aijore complicaiked than co^d happen froia 
any siqurilaaaaiii ctyatalliialiim itom aa aaifona flaid of faital* 
But, in truth, thouf:h the inconceivable eheraknil af^cies re* 
imirfd to separate ail the minerals that are found in a oom- 
foaad 9aol^ have faaaa mda alaoit a fuhieal of 1^1^^ 

aafpor^ of aqaaona lltaotiaa of rookie it woold he dltti 

cult to imagine aiiy process more difficult than that which 
ahoald orystallize ail the variety of earthy and metallic minerali 
Aalam ■oaartimif fiauad togathtr la faint* Itoaa m imiftiia 
flfiid of fusion* Oiaaiitta who will bsMow a flMOMnt't oon^ 

Sideratiou on this bubject, waU seu wiUiuuL diiiicuity what it is 
anaiaaisary ladataii Jiasa. 

- ^t/m^mUm aijiwiiiala, aa laaok mdiiaiml aa tkmarnkp 

h%ve also been addaeed in hvtm of ike tpaaas hyp oim ia, 
ikkM tefii^ ^ iiigHiUcnt Uom iiiliuuaa, thatt on tba 
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roiioded on all sides hf rock, Gould exist. But it is obvious 
that these are eqnallj impossible, on the other view of a caassb 
WhsiollHro ii no ooeess for o wotsrf solotioo, teo is-wmo * 
to 00 igneoos flotd* To make ose here, as has been done, 
#f a theory of igneous sccretioa, such as been applied to the 
oodttlpft of tnpi is to aiiopt a sclwiDO vhioh is parte 
tsoOt aad to ri^ect one Uio owlitsace of ivhieh is profodL' *If 

' mineral veins have, in any case, been liiled by a secretion from 
the including rocks, there can be no choice between a process 
nhieii is aotiiilly proved to oziit io aatauroy aad ooo wftdsh^aal 
«ly kas not been obsenred) bat wliioh Is sapportsd by ao oho* 

mical analogy. 

- U htm aiso been said, that the solidity or fabess o£ auasial 
ooias coald only bave happened from igoeoas lojortion ; os Ibo 

abstraction of the water after deposition, must have left cavities 
or vaciiilies of some kind. With no small want of reflection, 
it has also been said that cavities could only have been fonoed 
IB Iheis on the igneoos bypodtesii^ ftom the dleenga ^ sun t of 
elastic fluids. These, it is plain, arc conflicting statements; 
as, without a charge oi captiousness, may be fairly urged* 
Xbo ftttl^ sack as it is» is quite as expiicidilo on tbo ooo bypo* 
thssis as on die other, and is alibo o oi l hl sss to both, tbo 
want of marks of gradual aad rceular deposition, is a nes^ative 
Ofguaienty whichy if it proves one hypothesis to be wrong, does 
Ml lander tbo otiier right ; and^ with lespaot to tbo odrtSMi 
of liragments already mentioned, the sttte of tbeso is asiaradly 
calculated to prcivo any thins^ but that tliey have been sup* 
ported aud involved by an ignited duid. 

8aob 010 tbo oiijections to an bypolbesis; «biob»- bomm 
k rai^t bo deemed a necessary part of the general theory to 
which it belongs ; and, however we may respect the talents of 
its author and supporter^ oennot oommand a momst^i oMSi 
tbm^ mdsss it sbiU hs i eoil er be most nrntsiially modMed by 
now idews and new discoveries. Thus modified, it must indeed 
di^ppear ; but its downtai does uot luvoiye that of the theory 
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maintains that the strata have b^ea elevated by forces directed 
from below. 

flMitlMf Msinkm to eontpicwHW ■ place at it bm o ^p m 

But facts are required by the reader; and, it is the duty of iho 
author to see that they are not so managed by theorUta as ta 
iftttload kiriiy t5 piftoa than 'to itt vsttcf ttift 1m iMf fcti4 
Ifctf c ene l w ri f W i tfdidi they seem to justify; ef«n though ^leM 
should leave the subject as they fouud it. The strength of 
Meiltoii which hat beeo brmigHt into this qneatlon at opjpofittf 
iMaa; lettei m diolee ta tlib eaae; aad» if-te d iww Mio afcatt 
be said to prove nothin^i:, it must be recollected that, to prova 
the existence of falsehood, iS| in Uiese cases, the first step 
lowuda tnrtb* 

Q/iheMiwaU,whM' m rmp^vei^f prodmed from SobUiM^ 

and/rom th Action qfFim. 

' • U nmtim mri tt wm ^pnmimdf to onniM l^y mt 
libal Md niMMlogiaal asfMHraaaoo, horn any of liio Mb* 

stances found ia mineral veins are iho produce of crystalliza* 
tion from watery solutions, and in what cases they are crya» 
IrillMd ffom m alato o^ igwms fl«idfty»of ikam whifaMthwi, 
Ikii Mt iolidM loontar at laifo bio thia adhjoat, hiaiMH 

our informatiQn is still incomplete. A general view alone will 
iiffiriant for the present purpose. The facta tliemseives^ 
u 4kmf fepad ike t«H» tkmioi wkleh hore bedn omainid, on 
snigalarly ooadieting; altlioogh fttr at tWf oftr arguoMUli 
for either, the balance is palpably in favour of an aqueotts one. 
It'ia evkLoU 1^ these aia tha faota on whiah asy futoca 
fclfothaiit nttit daafly rest} tfhotover telbtr Mtidmtiont 
way be requhred for expkdiinig iStm-wmm owowiMrtaiiBaa of 
#th^ natures which attend mineral veins. 
* la iMfHOOIp irat n^pacting the earthy minerals, and in trying 
l» diliiiiiiB> tko mmim of tho«o wiadk mxf be pfodncod 
from watery solution, we are compelled to liavo roaoona alnotl 
•Dttfely to tha chemiatcy of nature ^ aa the iuiuted solubiiity of 
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the earths prevents us from deri^'hr^ much information froih cfot 
wm ofcimiicribtd and cramped exp^rinepli. Fqr tim mk% 
«f hmntff I litfv tboQfiit it evpeditnl lo tlnov IIim iiMliil 

their aqueous ori^iu refts^ ik^^ may hm given Ai| ft pif* 
Jiminary form, . .... 

may akMil lit vUvMmi ; t^li^ th# latter in parUculav 

is so rapid, that it can be seen in calcareous cuveraa nearly 
ft mU Ai the crystallization of c^^di^ary salts. This sibttaiia^ 

b gwmiiil by Iiiilii«ti9«i and in solntbiMi of whoiMit 

#f lime. Chalcedony is produced in the former way^ and 
quartz in both. In the woik to which I havu airQady refj^jpedi 
k wi •havft liMUb IkMf veins wlvWi OQoiiit.^ ^wtiu^l 
ctilmfti ^ liiMy m generated in this otaDiiOT. 

Id the remarks on the araygdaloidal structure, to be found in 
die same place, I have proved that the theory of iafiltration 
enfjains the imbedded nodntee of the rocks of thin chaiaclei^ 
aai thnt tlieee Wve been fifednoed in thie panilefi Tbue 
there is established a considerable list of minerals iunncd by 
neaii id ai|tteous eeUtion* That vrf)ioh tekei »|iiaM in thii 
enenMfeqnidly happen m A iinnenilveuk i 

Although we have not yet proved that all the other earthy 
saline minerals^ aa they are sometunes called, such as gypsum, 

hij iii, 4ntt„ ate produced ffpni mtiwy eolutii^y fthnwiiafry and 
analogy boA under: it wy piob^i «id.tl|(iae.ai^,4|ei|^ 

fore be added to the aqueous list with liitle haaard of error | 
cnrtainly with much less than they Qouid be referrQd to ^ 
jgnnone onfin* La«(lyt.wattiay imt^ saMy 4mi l«» th« 
taahi divaaion. tlhnan whWh ai< JiMnd jiainoiMd «r Mbed^i^ 

in quartz, as disthene is. • ♦ * • 

The list» conairucted from these various kinda ft eyidencst 
will theiefim contnin: tim iattnwinf nineHdai. and pnniitj 
many more ; and, it- ta hem dirided nndaa Aeee a^eral heitda 
of more or less unexceptionable proof. I do not add thos^ 
which are iabediled iu primary iimaaton^^ beoanse il i« §ti/^ 
nlb|e» et mam thnk miMMhnt anon of dmia hmi$ mjiftm 
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Saline Minerals, ' 

. C«f|M)nat of iivifL C9rimit«riHuryM» 

Fluat of lime. Sulphat of bar jtes, 

* ' Gypsum. Carbonat of strontiaiL 

. IrtfWi^liur* MphtttofalKiiittaii. 

'iWiigoaita, Tntnilii - 
^ Wavellite, 

With respect to some of these^ it will be perceiyed that 

the proo[b are complete, an th§y are louQd m tl\ 'Q^fr}| lowi n g 
{liviiioja: 

, MuiBMiii Of wM AnTaDALoma, 

Quartz ; including amethyst. Mesotype* . . , 

Pliaicit;4<){g^i io aU i49 vari^UQS. Nadelstaio* 

bpal. * . l,eucite. 

Sulphat of barytes, * •' Sulphat of strontian. ' 

Fluor spar. • . 

Olivia. *. Prehnit^ 

Epidote. Laumonite. 

Mica. Ichtby ophtUalmite. 

Chlorite. • Harmotome. 

^teati^e. Analoime. 

Lithomarge. Stilhlte, 

Chloropheelle. Cfaabasite. 

CtaaUHi. ArragooHe. 

Arami spar, 

,^ w^ifib may bQ add^d| as iau^4 #04uatuoefi Iq Bflf iaMg 

. Dtsthmi Tr#iiM>Iite. 
Epidote. TourmaUoi 

* ' . Actinolit^. 

' And as ftmnd In calcareous spar, 

* Emerald. 

I have here limited the list of aqueous mioerais strictly to 
those which are supported by the proofs above-meationed ; 
twty ff those ftlso had heed aiumerated which are fouqd asso-* 
ciated together in cavities of veins, where one or more of the 
kiiaber consists of minerals decidedly aqueouSi it might have 
heen considerably extended. The mineralogical reader who is 
thus famished with the principles on which this catalogue has 
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mmeoeisary to detail more minutely. 

In cxamiiujig now tUe metalitc minerals, so a/ft to Ueterouai. 
«Mi fil ntf lia¥0 been fimad teM«|MM«ft mMmm^ 
we may fifwC \mm Mome, partly to ilirset experiments in our 
labomtories, and partly to analogies drawn from these. The 
nadjiMina which chflmbliy aibnU ibr prodnciiif mma^ of 
tett MhtlMWiii tosdar thM ailiftail fimftf if tiMy jMf lia 
so called, much inofe complete than in the case of the ear^hf 
jBiinerals. 

* TkaolhsrkMolpioof wUchiMyteooiisidaf^ 

at li tiM faw ar eaaai drnwn fton their a atoai ati oa widi Hum 

earthy minerals which arc already proved to be of aqnemis 
•ngift. That associatioii is in somg casts vecy accmate, because 
thiMliUk k inbtddtd in the mcHif viMrrtl ; aal teilia 
pfobf fidom nature it complete* It is twofold* liow«m ; the 
metallic mineral being either crystallized within an earthj 
crjstaUued one, as rutUe is in quartz, or else disposed u^stcatft 
elaqueoat origiiw mich as shale and teeatdaiy Bwittanfr^ 
have not undergone .the action of fire. 

Tiie natural proofs are not quite incontrovertible» when th^ 
aMtellit aiaacale are merely awociatad ia the cavities of vtiwi 
wilk Aoaa earthy oaetwbieli are of aqueooa mjfki. Ycttliaf 
are, perhaps, saflicienlly strong; particularly when il is seen 
that H^aoy of these are, in reality, substances .whiehf la .other 
caiest carry madi more decided pioo& with them, eitber fluMi 
eAer aatttral aiSQ e iatl e a tj or from chenacal eKpeifmeBte aad 

analogies. As the preseut remarks are not offered as including 
aesrittof positive fatts oa which a theory is to be erectedi hal 
itttty at Idati towaida oaoi or aa iadieatiDg tka i«iad that 
ought to be followed in attempting to explain th& origin of 
mineral veins, any inaccuracies or doubtful particHilars can be 
bf no moment. The observations will .anfwar nil tkafc. # 
Intflt4ed, if tiiey turn the attention of mmtialogists to a eal^ect 

which ought to have been examined by those who have pro- 
posed or adopted theories of this nature; and who, in th# 
case, seem to have jjpioceedtd by iarertiag thf lalaa^jof f^* 
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l^M^liy* * Jft "witt iMBiMiliV' M#B 4)iftt fi^me mlMlKlifWMI^ 

earthy and metallic^ liave a double origin, or are formed bcrtki 
ficom fufiQA aad Aoivlmii so iiM p«rlMf» in MM of Iha 

Aose which ftre concluded to be aqueous from their associaMei^ 
with carboDat of liiae» may possibly be exduaiveiy nf igiieou& 

• • • > 

IttM Moi M b g Urn ^dheHMI evidiMy H>ilO te ou Bi ii ia f M 

class the metallic minerals according to their leading relatiQns 
of this nature, m it is not proposed to imttigtti every com-^ 
ficated flpoeiet of vaifaty uliidk tnfaKrulogbtt hfe J u wiMwrfrf 
life following classification wilt answer the present purpose : 
' Metals ; including the alloys. * 

Oxfimi wMtkM wkmfiie or cwup l ie a t t d> 

Mts ; compiwlng cailxmaUi talpliati, nmfiati, photfkm^ 
• ' aiseniats, molybdats, tungstats, chromats and silicatsi or 
combinations of more than one of these. ' 
' BolplMitfli ; flinpiooroompiicated* 

- t lio tp i ii eea ; ! 

We do not yet know how nii^ny metals can be separated 
Dcom their solutions in a metallic state ; but gold, silver, copper, 
ttiliMd, cik lio pfp(!«s«d in tW» nomieriHdi'gfM iM^Ul)v 
HmM «bay, t tet o fcre , bo nieliki of to 'wpieooo i[>rigin, Wmt 

<fbly this may happen to many others, from deoxydatin^ pro- 
oasaea lA wHure which we either have not examinadi or.whiek 
IKHf bo ooAtlioiMriblo in osnr oxpaiinMiliti. 

- All the metallic oxydes ^R^ttch iofolfo o Iwgo iwoiwr dl 
these minerals, can be procured in the same manner ; at least 
io a po Uidw y Hata* If artifiolai dMnustry baa not yat ooon 
triMri to dbtoiii titoaa M o otyMlllKd fmo, ii »ai> be iaodi* 
b«ted that we cannot, like Nature, command the Lloaiiiiti of 
time. Yet, perhapst the case of oxydulous iron, which may be 
inoMd taa Ibo nmriat bf diaaipo<iog tho aaidt a^ bo 
iMnmd Off Ifltlmoo In point t ahhoag^ -iio applicialimn of 

heat is necessary for this purpose. The oxydc appears htere to 

Oysialliaa ot Iho aonaBt o£ ita a^aralion iitm the .aoidft 
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iHthout the necessity of a dry or subliming heat, although H 
i* iiot easy to atcoriaia Um •xact natura #f lliit process. 
If ihiMlMiy iMi yit fcfttisA #ftty MHipNofttid Mill Hhi^ 

doced so many that we may, vrhh little ha'/ard of error, con- 
sider the aqueoui prooeat m fitUy potnpetmtt to the prodociiotf 

cm 6jclitbii MUAfl of thci!^ In # 

when we can only obtain them in our laboratories in a powdery^ 

liplilly w ofi^nlloM Mi «Im ilmm At 1^ 

ike MUcatf, our acquaintance with the retl nature 6t thil' 
combination, or the exact mode in which silica acts the part 
«f an 9M, It aa yaK aft liaaBl tad Inpldhctt Uviiv tfitkm 
QHi (M ]pHN6iit lii ^iiraa'Yitj|taatiii|f tfNti* . 

The igneoua theory of metallic veins was supposed to be 
iup|>or(ed by an incontrovertibk argumeQt deri?^ from the 
tftlpkiirat of irooy which, ii wat tmrlofU ooiM nol p ft i i i jfljpba 
fofowd ham aqueoat tolation $ and the aaaie rait wm It Mil- 
Sequence extended to all the other sul^hurcts. We shall 
fhortiy see that nature doe« pcodttfit il fraaa a^attmeaolilatfti 
ahiiliditli|^« I4 Ika Mbofttaty il bat ba |Roami» wHtuitf \^ 
rik^Df tii^ aerm of blooi to stand for some time ; atd| H if 
also obtained trom the decompoiitioB of soiphal of iron hf 
mim^wmklmn^ Tliafo k iiltia dtotbl thil OllMt MtoUt t^ 
jphmata aiay ba foranad hilht tmt ttanari ati»telta tiitilwo 

that requires to be ^fnrtlier investigated by those wlio may 
haft kbure for thia yarposa* These combinationt oaa aiacf 
ho fftemoi m ttm MfmmmvMmA^ by mmm of .nlfhitatta* 
hyirogefi I a rtiy piobdUa i^ni io aaliM» -it fcM Imm 
Isasaa the sulphurets are only obtained in a powdaiy foi^m | hal 
hi the CoiaiOr the iron pyriti^s ia.oryilaHiUfl . .1 

nMotalhNr Iha lilMMihooriii ooi ^M^AonivkBai MiOoittaB 
Mhhif ; bat it hraM ht l o wai h td at iha tama time, that tbia 
if; at least a rare ii not a doubtful modi&catiof of the metaUiO 

' Mt tht anhtia ol 



Dig'itized by 



Am ^ospiioriG adds mmWia^mAM^^gbaU^^ 
between Mil{iliiiraad phosfterai «n to Btroug, thai it u idbli 

infer that phosplmieta might bu procuied m the moist way as 
weU as sulpburets. 

Ia now *»ffi«yjiffMng the tYidiQikce whi ch ifttunt afffwrdt fiMi 
the fffiV^ftt* iiiwrialinn that viiita helvaia <MMiiB naiallia 

minerals and those earthy ones which are ascertained to be of 
origin^ .U iftay ha saaayrked thai tbi ohief of thatd 
latter axe caksaMva apar and quaits* DityM and iM ait 
leu conspicuous In this respect. The anioit with ealcaMnA 
spar is rather more frequent tlian that with quartz ; but, as 
these, diffesaDt tturtby adioeraU fira<|iaeatly ocan 4o§e4haC| and 
parliQularl J .quarts and iifdcaiaous ipar« it is A«t nnaaisaiy 1% 
distincruish the metallic ones that seem to ba kt eoMfl HkBia 
peculiarly associated oitlier with the one oi with the otheftf 
The foilowing list, thantoa, oontains those which aiie fMid M 
diese associations^ arranged aeehrding to their cheddshl nalMii 
and under the mo^t general terms. 

• 

Metals and AlloVs. 

bold. Bismuth. 

SiWer. - Tellurium. 

Arseoioal sUter. Mercury aud sil?er ; (amalgrai^) 

Iron. . • ... Antimony. ^ ^ 

Copper. Arsenical iron ; (pyrites). 

ArsenicarCobait; (white cobalt).Arsenical nickel (kupfer nickel). 

Copper ; black and ArmiM bxfdtf. 

liHi>;«xydttlous. Hemaliti. Uraniums grew^SttiUa^ 

Lsad 4 minium. ^ Manganesa ; red and btodc. 

Titanium ; rutile, angitase.' * Coball ; red and black* 



ft I 

Silver; mnriat. Tungsten; wolfram, 

gopper^ iiaiiaiali> alaaniit, phos^ 2xnc, carbonata. 

phat Bismuth ; carbonat. .i 

lead; phosphat , carbonat| sul- Titanium | silica^ iSj^b^nq). 

1 . til.*' ..... • t • « ■ T - * 

]tn:it, niotybdat. 
Iron ; muriat, anmiai^ aatho^ - * 
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Silver. Zinc. ' ' 

Copper ; Yellow, g^ey. Arsenic. Arsenic iM|^ I 

Lead, lead and antimony. Antimony ; red and gre^. 

Mercury ; brown, red. Bismiith. 

The mineralf? which seem to carry the evidence of an aqueous' 
icigin in theii iorma ace tbe following : 

Wtt^y phosphalelim; tktimi6tkiti nmnpuwie mBfi$f 
iHlartitifr»l hrwwittitm red and black. 

Bo^ iron ore» Stalactitical calamine. 

Mfluachite. StalacttUcal pyritea* whether of 

iron or copper. 

m 

The last list is that which contains the minerals found in 
secondary strata of aqueous ckpositlon, and which do not 
appear to haye experienced the in^uence of fire. 

Gold. Oiydulous iro|u 

Quicksilver. Iron pyritML 

Muriat of quicksilver. Hematitea* . 

Sulphuret of quicksilver. Iron stones and ochret* 

Blue carbonat of cof^r* Cobalt; black oxvde. 

QMttcashonat of copper. Manganese; black oxyde. 

All of these are found in the preceding enumeration ; so that 
these situations only offer proofs in confirmation of the present 

I must now proceed to examine the minerals, wlMtfM^ 
earthy or metallic, which are the produce of igneous fusion, or 
of ivblimation from a state of vapour. The evidence respecting 
tiiete it alto derived from two tonreet; fron ehenical 
perience, and from their positions in rocks which -are known 
to be t,he produce of ^irc. These last may be limiled to gra- 
nHe» the trnpt/itttd the volcanip rockt, tho^gk tbeoe aec i o po 
naton to doubt lhat gneiss, micneeoat tcliist, and other primary 
strata might be added to these ; in which case the catalogue 
might be still further increased* 

The earliqr miaimla whioh ny M modtttd hf ntiifitiai %m 
or whieh undergo the action of heat withoat dettnietbn, art 
the carbonats of lime, barytes and strontian, and the phoiq^b^ 
of lime. Silica is sublimed in a fyyqinlline AvMi , « 1 

Of the netaUie ntamit it appeart thatevoiyvielaliMfbt 
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iifclMdbytraaaillMfcs ^ all adnuft of Wigcrj* 
•lilliied by fntkm. Att tlie iolpliiifeto admit of beiosr ^Mod i 

all appear capable of being sublimed ; and, probably the whole 
can also be produced in this way by a direct combination of 
1km iDf^iedieDts. All the oxydei are prodveed £rqm tha 
wietali lyy heati end ffome of tbem admit of bein^ TolalilMI* 
Under these circumstances also, some of them crystallize ; as 
waa obierved in red oxyde of copper, form^ in the cavities of 
nefiallic Tesieii in PompeiL It ii probable that soma of the 
metallic salts, the arseniats for example, can be produced in 
this way ; but I cannot quote any satisfactory experiments qn 
a iol^eet whidi. In all its bearings, it well wor^y the atteo* 
tion of &ose diemistsr wlio are hterested in geology^ and 
whose leisure is greater than my own. 

In examining the evidence which nature afibrds on this 
fMtioii, Iba feUowlai^ iaa list of such earthy mineMdt'aa are 
tend in the sltoatioas abofe-mentioned. ' It is probable that 
many are omitted, as no evidence bnt what seemed unGxcep- 
ticyiable has been taken; and, in examining the entire cata- 
legiie of miaeitala, it wiU easily be fovrnd that there are aoine 
which the origin still remains nneertalny and whieh aris there- 
fore e)icUlded botli from the aqueous and the igneous lists. 

Ea&tvt BlnrtftAis. 

Quartz (by (nsion and bj Garnet 

iuhEmtiQn.) 
Felspar. 
Mka. 

Hornblende. 

.ActiitoHte* -t 
. Chlorite. • 

SteatiCOp 
' Serpentine, 

Chrysoberyl. 

Epidote. 

Apatite. 

Pinilie. 
. Uocrase. 

AntbophylUte. 

Andalusile. 

Stilbtte. 

Jadsb' 



' C^amte» 
Znreon. 
Fluorspar/ 
Spbdnmene. ):} 
Corundam* 
Beryl 
Topaze. 
Tourmalin. 
Schorl. 
Tremolite. 
Emerald. 
Gabbronite. 
Wernerite. 
Pyrophysalite. 
Lapis lazuli. 

Aftbestus. 

P 
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• Fettstein* HypersthetS» 

Talc . , . DiallagQ, ' • 

Opal. J Augit. ... 

I Sahlite. 

OhrfWprase, Peridot (by fusion, and by 6Ub- 

» . limation.) .* : 

Hauyne. Melilite. 

Meonite. Tabular spar. 

• . Somraite. Melaiiite. ' * 

Leucite. Idocrase. • * 

Fseudosommite, . Ice spar* . * • . 

■ 'Pleohaste. Arragonite. 

Together with some other volcanic minerals^ which arc yei.iU 
defined. ' 

m 

The metallic mioeralst thus fouud, are the fallowing: . . ' 

* * • 

Copper. Sphene. 

Oxydulous iron, * Iron pyrites. 
Galena. ' • Oxyde of Tin. 

Graphite. Sulphuc^t of molybdena. 

J Chromat of iroQ, • : • 

. SoA h Urn balaiiC6» «i te ii it appears paidW to 

. construct a tolerable list of thU nature, between the aquedlis 
.^ad the igneous minerals. It would be highly improper, in the 

.pmenl atalft ^ thingti to deduet llNMi ii imy thing MspebiHis 
a thpprf of mihenl Tdoti For, thmisli iill tiM inlMMl* ^ 

these were aqueous, or all igneous, we are equally at a loss to 
oonjecluie whence they oamei and how they are so limited and 
•o disposed as tiiey are in veins. . It M^t Indeed be const- 
dered an argamiint in favour of an igneotli tlfeory, that the 
mines of Nagyajp lie in volcanic rocks. But it is evident that 
this fact pij»vei Bft more in this case than in that of grtoite or 
trap ; since, ift ill bf these rocks alike, ft({[nd6ns infiltration 
tikes place, as l^eS into the veins as into the volcanic and 

■ 

trap amygdaloids. 

But it is here- Worthy of remark, that of Uie earthy minerals 
actnally fonnd In ttifneral veins, there are mora of an aqueoos 

than of an igneous origin ; although there are many more 
igneous than aqueous minerals in natune. With respect to the 
metaUic dtoi, the difference is still' more in favour of the 
aqueous ndnerak. %9X many of both kinds have a double 



* 
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origby it only on«.oat cf tht nmMroM diffioultlM tiMit bMt 
Ml^fiot. TbM ikoty tttoh, imd to tpptmnily tntviw 
tUnuNabb tt present, that a prudent geologist can do no 
better i\kta suiipeud his judgment on the subjact; provided be 
floe* not aUo miynd iiit iardStifitioAi. Dotii the theeiiM 
m bdbti him, and he onglit Id* try the Aurt* by iMtb, «ot by 
ilie cmly, to the exclusion of the other. In this pursuit, he 
ODght to take into his views the Ibrmation of mioeralfi bj &ub^ 
teotiooi and thair piodMliott ffom UifilMlioft t two 
mnwK itblcb have btea 'ne^iaoted by fonner Iheoriela. Kali 
however, that these will, on either side, furm in themselves a 
theory ; because even were tUere not many more unintelligiUle 
dfeaoMmae in ii^oa» wa are atiU waabla to axplaia whence, 
ea ahfaer bypotheBia# the lauteiAle hive atrived aft their pti aa a i 
places. ' . J. Mac Cullocu. 



Aet« til* Deseription of tlie Great Bandam Gaileryf in 

the Turkey Red FacLory <?/ Messrs. Moiiteith and Co,% 
Glasgow. 

The beaafite of ybafal^iBkidediiete ata aaaihate nora fblfy 

displayed than in the modern aclvancement of our clirmical 
arts. A quarter of a century agOy manu^cturiog chemiite were 
tiaot to ahjMd their openttoas in mysttirioat iearocy> Vk/k tfaa 
oraftstnen of the daik ages, oa a anppoiiiioa, atoatty 
founded, of their being possessed of some wonder-working 
mifm % wbqte promulf ation would be &tai to theif ioteteeia. 
Aft that ybiiod, th4 menied pinaiirieftors of eheiaieal faotoviea 
were rarely practical chemists. They were, therefore, obliged 
to place entire dependahee in certain operative adepts, whom they 
eii|afad at acaaaidarable aalaryt to coAdnct their praoaiaee* 
IVteae .phreeaft^ having beao pretdoasly enqdeyed aa eabofdiaala 
Hieuials in some similar manufactory, had acquired a smattering 
aation of the CQutine of woikmg ; but, beipg entirely destitute 
df 'adoouiaae^.aod hating fl6 geaesal wire eoobambf tha 
hasipisa.'wUdh Uiof tetetOok to mapge, they perpam- 

P % 
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tually falling into (U^ultiefl, and committing mistakes from 
im% to twoe itf the jnoit nunoyi loriplion, SU|;htvtinaii«Mi 
in the qualities end itale of the neterielB employed* in the 

mode of mixture, in the temperature, or duration of the process, 
occasioned variatioti^ of result, which they could neither foreseet 
regulate, nor oountenust ; ead, thon^ the ptofitt night he eon* 
eideieble on a suceeeifol operation, yet (luhtret wm to ffequeafc 
and so expensive as to render the business not a Itttle precarious 
end uncomfortable* Hence we can understand why rhemical 
nanufactories have ttndeigbae such yidssitudee of fortuae^ 
some raising their proprietors to unexpected opulence, others 
sinking them to unlooked-for ruin. 

The owners of chemical estaUishnients, becomiBg at length 
tapetient of ^e veesalage In whkh thej had heen li^g heidhgf 
blundering and obstinate hirelings, began to inquire intone 
principles of their peculiar arts, and were thus led to cultivate 
the society of men of science. Hiey noir^ for the ficit time* 
leaned that economy end precision could be ensured to tfaetr 
processes only, by applying the same scientific rules which, 
medical censorship, backed by the authority of law, had for a 
' considerable time introduced with the hapiuest effect ioto the 
temerly mysterious end uncertain processes of phannec(f. 
Under this conviction, ihey consulted the chemical philosopher 
on their difficulties and disappointments. Suggestions, of 
'greater or less valnci were thus given and acted on, whidh led 
to new questions on the part of the manttfaclnrer» and new 
researches on that of the chemist : and thus an alliance began 
between theory and practice, which has, in a very few yearSf 
eenrted s^eral of the obemical. arts of this country to an. 
extrao^inary pitHi of perfection. 

Instances have, undoubtedly, occurred of chemists of some 
reputation having given delusive advice to tiM m»mS9uet»m; 
9B we' see cheniicel authors publish* as prooseses of art» tenidaa 
very disadvantageous and even absurd. These misdirections 
are almost always to be .ascribed either to neglect of experi<# 
oMnting with due care on an adequele ecale^Of to sopeificial 
ftena aintance with Ijbe piiocipies of the sdenee, Itis verypos^. 
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fttile p£ a person to eooipile a'dazslmg series of class ezperi**' 
nebts wMi grandiloquent explieationSy witliout being either 

a philosophical or a piactical clicmist. 

The league between science and art, which has, in this 
eonntry, been the slow growth of necessity, was long ago 
elfected in France, to a considerable extent, by anthority of 
the government. The illustrious minister, Colbert, fraught 
with the most enlightened views of state policy, founded a 
ediool of science to snpermtend and assfst the dyeing.mann* 
fiictones of the kingdom. From that school, conducted" as it 
has been by a succession of eminent philosophers, have ema- 
nated invaluable researches on the most beautiful, but, at the 
same tune, most intricate, of all liie chemtdal arts,— researcl^es 
to which Franti owes mneii of her eminence in this very 
profitable branch of her national industry. 

The manufactory of Messrs. Monteith and Co* has been Jong 
€e1eA>ral]ed in Hhe connnerdal world for the excellence and 
beauty of its cotton fabrics; The madder-reds rival in bril- 
liancy and solidity any ever produced at Adrianopie ; and the 
wirite figures, dislribnted over the cloth^ surpass, in purity, 
eieicanee, and predston of outline, the original Bandana de« 
signs. ' 

The opulent and enlightened proprietors have been careful 
to avail themsdves of every resource which the latest improve* 
menta Iri chemistry and mechanics could supply. In'0ui 

respect, their factory deserves to be studied as a school of 
practical science. The permission now granted of describing 
tlMif discbargittg>gallery is a proof of their liberality, as well 
m of the confidence jilstiy entertained, that the capital and 
skill, now engaged in their establishment, are better securities 
for the preference which their goods possess in the European 
mtrfcet, ihain the utmost myst^iy m conducting their processes. 

Renee they Kave rarely refused to strangers, respectable for 
their rank or science, permission to visit their manufactory, — 
•Mout' wlfich it is impossible to enjoy without being gratified 
aiid^iiistrikteA. 

Their new aiiangement of hydrostatic presses was comi^eted 
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21H Description of Messrs. Montaitli aiiii Co/s 

la 1818« under the diroctioQ of Mr^ Geoige Etdger, .ieiitOI# 
MMfer «f thft woltBi. It CMitilt of ji^MH «r ihitbi»it|;iiMi 

beautifbtty constructed, pl&ced In one range in sabdivi«ioni of 
iiour ; the spaces between each set serving as passages to admit 
the woikmeii readily to tbo btck ot th« preM. &Mk siibdivMioii 
Oocmpfea twontj-fivo foot; whonco ib% toUJ length of t|i« «pp«<*. 
ratus is one hundred feet. 

To efich press is attached a pair of patterns ia lead, (piplate$ 
M tbey iie 0AUed») the imumer of fonsuif which wiU b% 
deieribed in tho seqiieL One of these plates ie Kfod to tbo 
upper block of tlic press. This block is so contrived that i| 
tunie on a kiwi of universal joint, which enables this plate to 
•pi^y noro exaedy to the under plnte. The letter rests tM 
moveable pArt of iJie proii, emwmmlj celled the 9iU* 
this is forced up the two patterns close on each other very 
aioely by raeaos of guide^pias at the cooiere* &tt^ will) .the 
iitflioet oere» 

l^ha power which tsspele this great hydrostatic lange ii 
placed in a separate apartment, called tlie Tnaokineryroom* 
This qiechiiiery consists of two oyltndere of a peealtsr oottiv 
•truotioil* IwviDg oyliodfic pietoee eecaretely fitted .to Um* 
To each of these cylinders three liule force-pumps, worked by 
a steam*engine» are connected. 

,The piston of the larger cyiiader ie eight iaohee i& dieeoueteri 
tad ie loaded with a top^weigfat of five tone. This piston een 
be made to li^c ubout two feci through a leather stuffing or 
0oUar« The other cylinder has a piston of only one inch ig 
dianetory whidi is also hieded ^ith a tep»weig(it of fife toae^ 
It is eepabley like the otber^ of beiag raked two feet thniugli 
Its collar. . . . , , 

fiopposing the pistons .to be at their lowest pomt, lb«r of tiui 
iix small foice-pumps eve put in action by the stBamoeaglae» 
two of them to raise the large piston, and two the little one. 
In a short time, so much water is injected into the cylinderS| 
that the loaded {Mstoas hava aorrived at their, highest poialfc 
They are now ready for working die hydrostalie disofaaxgae 
psess^s, the water pressure beuig conveyed from the one apart* 
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to the otim nnckr i^ouad ibrongb ttcong ^OHpinHdiM •! 

Two yftlves are attached to each press, one opening a oom^ 
municatioQ between the large prime-cylinder aud the cylinder 
of tfas piMf, the other betwae^ tii^ 8na4|7flNM<*cfliM4iir «ad 
llMllppti. lilt filtifaoii of irst if limply tii lift IW 
block of the prtis into contact with the upper-block } that of 
the second is to give the requiaite compression to the clothi 
▲ iliiiid tahf a ia Attaebod to the praaa» lor tba purpoae of dia^ 
dbftl^og the mte fom Ua oy1iJiiclar> when cko praaa ia tit bo 
relaxe4) in order to remove or draw through the cloth. 

Froqi ^twelvp to fourteen ptieoes ot cloth, pievioualy dyad 

Tiiak^'<fadt iia atratobed ow oaob othavi aa paiallal mi fom 
aiWb» by a parthndar laaalibia* Tbaaa paraUal hfwn^ aia lim 

rolled round a wooden cylinder, called by the workmen, a di um. 
Tbif oyUodar ia oow placed in its proper situation at tiie back 

Uifmaiif Aaplatei, ia liait dimwA Ibrol^ faalfvoaii them, by 

hooks attached to the two comeis of the webs. Onopiening the 
yalvQ coonaoted with the aight inch pnim-cylinder^ the wataf 

•ttliaii ^ oyliato of tha praaa» aad finaAantly Ufta ita la«ar 

blocks BO as to apply the under plate with ita cloth, dole to 
lipper one. This valve is then shut, and the other is opened. 
The i^aaaura of fife tons in the one inch prme^cy Under, is now 
bmigblto boar oa the piatoo of tba praaa, whidk ia ai|^t kcfaaf 
in diameter. The ofleetiva fefoa kara will, therrfora, ba 5 taas 
X 8^ =s 320 tons ; the areas of cyHaders being to each otheF, 
ai (ba aquaraa of Uua leapective diamatattk The eloth is, thara^ 
fiwOt GondaiiaM betwaan the leadan paftteriHplataat witiia pna* 
aure of 320 tons. ' . 

The ne::i^t step, is to admit the blanching or discharging liquor, 
(aqlieoaa dblonne« obtaibad by adding siilpbuiie acid to aoliitioa 
of cblorida of lima;) to tbaofedi. Tbia liqaor ia oontainad i& 4 

large cistern, in an adjoining house, from which it is run at 
j^Waauie into asiall lead cisterns attached to the presses ; which 
WtaW hivr# gradmled iodaa tldiaa» for lagidatiDg tbaqiaanti^ 
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of iiqaor according to the patteca of discharge. The stop- 
cocks on the pipes and cisterns coalamiiig this liqvoiy Ma;alL 
Slide of §^i«i* 

From the measure-cistern, the liquor: is allowed to flow ioto 
the hollows in the up{^ lead-plate, whence it descends oa «the 
obAt uA pomlatM Ihiongli U» «Kta«lias ta its.pstufiii 
Ibrkoj fad dye. The liqiioc b finally cottio^ bio ibo WMto 

pipe, from a groove in the under block. As sooa as the 

chioiioe ii(;iuQi has passed through, water is adnutt^-in a 
nttiUftrnAmrytowMiiainijIhecUoriaes otlimte ob niiB* 
ing the pressure, the outline of the figure discharged, would 
' become ragged. The passage of the discharge hquor, as weii 
M of tho woter thcoogh tW cloil^ is oocosiiMMiHy oidod by 
ptumrtic ofiparatiSy or Mowing machlno; oOMisliaf )of 

gasometer, froia which air subjected to a moderate pressure, 
may be allowed to issue, aud act m the direction of the liqtuds» 
ia the Jolds of the ckitb. By aa ocoaskml twisl; of 4hoalrirtiiij|N 
cocky tbo imkman also oaft easors the oqaal diilrikalioB of Ika 

discharging liquor, over the whole excavations in the upper 
plate. " When the demand for goods is pressing, the air appa- 
vatas is maeh enployed, as it enables Iho wovfcmoa la doaMa 
liis product 

. The time requisite ibr completing the discharging process in 
. the tirst press, is sufEcieat to enable the other three worknan-to 
fvt the ramaioiag fifteen .prassesin pky. The dMiargtr pm* 
CBods now. Ifom press to press, admits die Iiqaor, <he<airr and the 
water ; and is followed at a proper interval by the assistants 
•who relax the press, move forwards another square of dolb, 
aad then xastcce tbe psessiue, Whenemr the sixtBoath piaas 
bas been liquored, S(v», h Is time to open tbe first press. In this 
routine, about ten minutes are employed ; that is 224 handker- 
. cbiefs (16x U) ace dischaiged in ten minutes* Tbe wboleabilb 
is drawn sacoeuivelf forwardt*to be sacoassively tiaalad ia tbs 
Jsbove method. 

When the cloth escapes from the press, it is passed betweea 
^wo roiiecs ia^lMBti iro^ wbtcfa it falls iAloa4rougb Of water 
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placed below. It is ilnally carried ofFto the washing and bleach- 
. ia^ department, where the lustre of both the wliiU and the ned 
^ u eoamdrntUkf btigiiteiiwl.' 

By the above amngeiDeiit of presses, 1600 pieces, to n iliUiig 

of 12 yards each n IQj-^OO yards, are converted into Baudaoas 

-.Ihe.pfttlflnii, plfttes; irhieh- era pat into tlM pmeerto 

determine the white figures oii the cloth, are made of lead, in 
' the following way. A trellis frame of cast-iroo, one inch thick, 
«ritii tamedHRp edgee/ Ibirmmg a trough MbiBr lergeriliaii tb$ 
i Kuli id l«id' pKCIMii, it ustod ae the solid grofnidwoilt. Into 

' this trongli, a lead plate about, one half inch thick, is firmly put 
by screw nails passing up from below. To the edges of this 

• kvl-pUrtai tha boitea-of tlie piece of ebeei-lead artf 'ioldeied, 
. mkUk mm4 Aer wMe omer taiAee of the iron ftanie. * *i%fi«*a 

btrong trough is formed , one inch deep. The upright border ^ives 
-atF^OBce great strength to the plate, and serves to confine the 
- liiiiqr 4^ tluB ihaet^IsM^ is now laid on the thkdc iead<flaie» 
inthe^Mnerof a^fMeeroa teilatto-tahlea, aadie abKKeredtofit» 
round the edges. Both sheets must be made very smooth be- 
fotehandy by hammering them on a smooth stone table, and then 
fiiiiahitig with a plane : the ear&oe of the thin sheet (now at- 
tached), is to be covered with drawing paper pasted on, and 
upon this, the pattern is drawn. It is now ready for the cutter. 
The i^iat thing which he does^ ii to fix down with brass pins, all 
the parta of the patttm,*which are to be left solid. He now 
proceeds with the little tools generally used by block cutters, 
which are htted to tlie different curvatures of the pattern, and he 
aHa paiyoadioiiiariy qnita throogh the diin sheet. The^ pieois 
thf» datanbad am- easay Hfted ottt; and thns, the chanadki aie 

fornicd, which design the white figures on the red cloth. At the 
bottom of the chaouels, a suthcient number of small perforations 

• fsa.sMide thiongh the thicker .sheet of lead« so that the discharg- 
ing liquor may have free ingress and egress. Thos, one plate 
is haished ; ftCRB which, an impres£>ion is to be tukcn by means 
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pression is taken in the hydmtfttic press* Bftch ptk of platea 

constitutes a set, which may be put into t)^ p|je«aes^ ami 

ture ; BB» cheeki of ditto, or pillars ; C, upper block for fastening 
upper pattern to ; P, lower or moyeable block ; the eyluukr ; 

r» til* ilk or hmi Oft tiM wmt um^ iH. Urn ilwihuii 

for indicating the quantity of liquor in the cistern; ee, glass 

•t^cocka for admitting Uie Uquor into the cjstnrii* f^ftto|^ 
Ibr io^Bg tK« pmmi fnitllil I0 mmIi pAm^ mm^ umSk 

forated with a half inch drill. The lower iron frame has corre-* 

aponding pina» wkiGb avittbm pcrforationa, to ihftt the pattwrna 

IM wMi rtoeivft tad Uurough tlie dtseharged doth, from 

which it falls into the water-box; k, stop-cock for hiiuig.tiin 

' ' — ^ » — 

Aet» IV. IahaaosV 0mm o/5Mllr« 

[Continued from Vol. XV. p. 5SJ 
CLASS XII. 

Akimal soft, ttol attieiilated, having a head, which forms 
a fle«hy eminence on the fore part of the. body, more or less 
fnmhmHf elM^f a roond.shape and geofraily IbniMhed mUk 
ayM|-and toHralifliatt, wttii from two to ftMnr» 4ir at fiaity-ate 

tentacwla; sometimes surmounted hj arms on the summit, 
disposed in the form of a crown. Mouthy whether ahori or 

* ^/oMiimsgli «aalda«rd»afiw^oiMntoli^4l^ 
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fMffs. Mmitte Tamus, ehher wkh th« «ltrgint frfee, at tbo 
sides oi the bociyt or ^ith the lobes united iii(o a bftg whidi 

BnmclilBe YarioQi» rmly tsmiiielfiealt dfcuktbn ii<H>h# 

one particular, tYie other generals Heart unilocular, occa- 
sionally with two divided, very remote auridfts* Ko ganw 
iiiiiMli^ I— liilliii 0iid» knt tk Inv diiMnwi ' cBMii^ ibA 

• Body sometimes naked, either with no internal solid parts, 
9t enclosing a sheli, or some hard substance ; iomatitiiea fur^ 
tMikd witii jm wrtBtMii aorwbfe oi ■wsiinfiiini m»fcftif» 9ML 
ttM obmpottd tff tm opposte viivit «iM Igr m 

diitiaguithiiig character of the moUusca, it that Ihef 
htmrn fm i km ,mm vlMllf iriOiMit ■rtiiiatkii fa «UlM9 
|Mri% ftiul 1mm tL Mm af liM pmaiiaiA IriMd iit Ai MliiioK 

portion of the boily. ' ' 

Hm body al these animals is flashy, ta£t, and eminently aoa» 
Itiatiia, aid aadowad Twriih tba pawar aT iBymdM a g <fca fmm 

tliat may have Innri deslra^H^ II la a at awA iallliikaailald% 

moistened by a viscous glutinous fluid, which continually 
•mdaa kom it; the skin forms the true coverinf o£ the aaiaMdy 
aad ia iriiaify jndapeadtni td tba aeM Ha t aaaa w anvaiifato 
The blood of the moUnsea ii wkila ot lilanh 1 Mriarusdaa 
are white and very irritable, attached beneath the skin to 
the aubstaaaa of tha aaaila. Tha body ia alongatadt aawan 
Unas oMt iMghdy depcaatad^ aoBatbaea atai|^t| «id aaitte- 
times spiral at the hinder part. Th^y hate no true lun^ but 
respire by the branchioe. Their mouth is generally furnished 
witb Jiard parU;. ia aona it ia shor^ aad haa two Jawa; ja 
itfwni, H eoasiata of a vftiaatila tfu^, wlA laMdl taaA aft lta 
internal oriiicc, but no jaws. The mollusca, which are fur-i 
ttisliad with the trunk, as the buccina, volutae, ^e., are car^ 
itrotoaa, trshi; H to perforate tiw dute of cate ahelMih^ ki 
ordar to prey OA asiul wUhiDi ThaM wilh atmv iMtf 
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jaws, (the c^pii«}(q[>oda,) shaped lile a ptffolV bill, also Xif^ 
on aaioial food. The limaces, helices, bulimi, and all that 
kim cvtUagiMis jaws, foniished witb very mnyite taaiibf 
afaMMt inTiftblei but seiitible to (be tbidH lira co bwlNi' ot 

'The foot consists of a fleshy, muscular, and glutinous diak; 
ftwni Uie wokmX to cfKwi witb, md is plaoed Bt the low 
Mlboo of ' body, «tbet oa tbo im pttt» 'or ckMiiteg 
through its whole length. The crawling foot is peculiar to the 
gaateiropoda and the trachclipoda. The moUusca, which have 
B«MptiiDol«ltd* ibtlUy bavo but ooo nuaelo of aHoinhiimrt, 
dtoMdlbwteadddloof tb«badi$ titee vifth op«te«lft bm 

two, one which connects the animal with the shell, the other 
belonging to the operculum* The operculum is usually round, 
ioiid,'bonrf or celeweoiv/ end leffot to doee tbe OMMtb 
of ibe diiib wbea tbo annoel is mattste ofnpoee; irfmll 

<>omes out of the shell, it carries the opercuhim with it, and on 
retiring it re-adju8ts this natural door to the entrance of i\A 
dMibtiff*. Mto nolhiaea* m Aaked, tbet ia^ banf no «ler-* 
nl-ibeU, aad no qoite toft n ell tbiilr jiMto ■ ot beai, tbough 
naked without, are provided with one or more soHd bodies 
internaily, wbick aomelime& are simply cartilaginous or boray» 
ibmwtimei'cietoeeoM and kmelkry coottitiitaig'a tnaoiatmMl 
' tbell. Htm tbell is attially spiral, and its CBTity ^eiti^le or 
undivided, as in the buUgcsc, bulloG, sigareti, but in many 
o£ the cephalopoda, it is multilocular, its cavity being divided 
bito eevdrel regular chambeny by tnuuvene pftrtidoos* 
• OlberflMlbleea baye 8beUs,*wb!cb are wbolly'eieleniel. 
-The mollusca are in general aquatic animals. Most of 

* The helix pomaUa has a very ioUdj calcareous operculum \ with 
wbieh it firmly doeef l)ie nouth its smU at fhe approach of winter. 
Tlwwooderful rapidity with which the aulinal secretes the Mtlor Oirtn 

this external defence, is gtrikhigly exhibited in the follnuinj]^ experiment, 
eommuQicated by Mr. Henry i»tutchbury. ThisgeutlerDan and his brother, 
tpol^ a helix pomaiia on a warm summer's day, when it was quite dc^u- 
litte of any operculum, (for it casts it off attiiat season,) and placed it ill a 
▼esse!, purrounded by a freeain^r mixture. In the short space of twelve 
hours iC formed a comph'fe solid oi'L-rculani, in every r('sj>ect siuiiw tO tho 
^ ***** "^lept that it wtis iiut quitQ so tiuck.—ji r. 
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tbem inhabit the sea ; othera Uva ia fresh water ; and otberi* . 
igiio, m noift, sbady places* on land. Some of. the. latter, 
komfier^ m capable of supporting the heat of a brilliant 

sunshine. 

This class is divided into the five following orders : 

■ 

Firtt Order* 

2s 0 foot, or arm, for crawling or seizing its prey. Two oppo- 
site and malar fins* (nageoireB*) adapted for swimming. Body 
tee^fioating. 

Seco7id Order, 

GASTEROrOSikf. 

Body straigbt* nerer spiral* nor enveloped in a shell ca- 
pable of containing -the Trhole of it. Foot muscular, united 
to the body nearly through its whole length* situated under the 
belly* and formed for crawling, 

■ 

Tkkrd Order. . 

TaaCHBUBODAl 

Body la great measure spiral, separate from the foot, and - 
always covered by a spiri valve shell. Foot iree, flat, attached - 
to thfrlateior base of the neck, and fomed for etawiii^* 

Fourth Order • 

CEPHALOPOPAi* 

Body* except the head, contained in a ba^-shaped mantle. 
Head projecting beyond the bag* crowned with ioarticulated 
arms* famished with air4iole8, and surrounding a month with 

two horny mandibles. 

Fifth Order. 
HBTiaoponAll* 

Noxoronetof arms on the head; no foot, for crawling* under ^ 

* From «rVe», a wing, and -rrw?, a foot. 
f From ya^nf, tlie belly, and wtf?, a foot. 
X From r^x^^*^* ueck, and «rtfC) a foot* 



iVfWD a tf a J a i, tkm h«ad* and «vc> a foot 
Pfwa il^* elflMWttf and win* a foot. 
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tfMMly«fi«cfc. . One or mm iM, not dIfpOMd in pftiii) M 
Mftititf order* . . , 

Pint Order. 
Ptskovoda, 

Most of the Pteropoda are small animals, wltli no appen- 
dices, or only very short ones on head. Some have a thin 
eoftilogiiioiit or honj ti|tf ^ oi^i ffOM have brancbtal fioa. 

Ui Family. 
RVAtJbAiri. (0 Genera.) 

1* Hyai«a** 

Body cofmd witii a thell ; two opposite, rather lar^e, re- 
tractile fins inserted at each side of the mouth. Scarcely any 
head. Mouth terminal, situated at the junction of the fUis. 
Mo eytt* Branchki lataral. Shell homy» traoaparent, ovate- 
globular, posteriorly tridantate, open at the summit and two 
posterior sides. 

The shell of the Hyalm appears, according to Forskahl, to 
consist of two valves ctaealad togatfacf. The valves are un* 

equal; flia largest, dorsal, rather flattened below, the other 
vential, tumid, subglobular, and shortened anteriorly. The 

middle ofia of tha titfaa poaiariqr t•atl^ or poittti, ii 1^^^ 
Oft each side of the shell, is a very opeo fissurci to admit the 

water to the branchiaj. 

Type. HyalcBa tridetitata f. (Monoculus teiemus ? Linn*) 
Shell yettowish, pellucid, thin, very delicately striated trans- 

Yertdy ; tennbilkt point lotig^er than the faitaral. 

• Mediterranem, 2 Species. Pi. VIL Fig. 106 J. 

Viom 'va.\oZi glass, f Ildving three tecih. 

♦ We haw '^wen a fipire of anotlicr, and, we believe, liitherfo nnpiib- 
li^lied, geuus, which seems to bch)n^ to this family. It was collected by 
the Ute Mi<CnuKb, «n tli* Congo Kxpediliotu and praseated to the 9ri- 
fish Mtuentti, (^here it Is preservMl, tvith another Spctit"?, aiiparently of 
the same genus,) by the Lords Comuiissloners of the Ailniiralty. We 
propose to call it, at the «Ufi|;e6tiQU of a kioU auU karu^d £rwnd, ^*dan- 
mmreeurftmm K As th^ snmal MmlkltMit, however, is quite unknown to 
as, we place it in t^'tei%» nerely ftom the «tran( analog|r wMdi the 

• Prom BiiXeirW^ a vm»rifmfimm,ftmtd^^hptat being heat 

♦ 
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Tiiil |MHl iiM ttD iliell. 

' 3. Cleodora. 

Body oblopg^, lelatboili, contractile^ bi^filate ; the hM, on 

the anterior part of tke body, the posterior cofenid with a shell. 
I Head projecting, very distinct, rounded, with two eyes, and a 

^ small subrostrated mouth. No tentacula. Two oppoaita mem- 

iNfanons, transparent, oocdate alm*t inserted m the base of th0 
> nedu 

Shell straight, gelatino-cartilaginous, transparent, in the form 
I of a reversed pyramid, lanceolate, tronoated and opan at the 

\ llies^ animals, like the rest of die ^teropoda, float at raa- 

. dom, in the sea. 

Type. Cleodora piframidataf, (Clio pyiamidata. £tiii^} 
Shell triangular, pyramidal, short; month obliquely tnm- 
eate<t American Ocean* 2 species. PI. VII. fig. 103. 

. 4> Llmiiiia t 

Body soft» oblong, anteriorly yery similaty Itt tegavd to the- 
head and alse, to the clio ; bat spirally contorted, at the hinder 
part, and enclosed in a shel). 

Shell thin, brittle, papyraceous, spiral; turns of the spire 
tinlted in a discddal order, like the planorbls. 

lim&cinit hi 111 named, hut it rather rel^mbles d heltx 
than a Utnal^^ but the shell being flattened on the upper part, 

* 

tabkUnce of the shell bears to that of the Hyalasa, until an opportunity 
. m&y occar of obtaining mor« accnrate information r?apectifig tiiii iutere^t- 

* Ib^ specitoli It amy W deseribed as follows. 

Shell transparent, very thin and ft*a$il^, hyaUne, corneous, hastlform, 
apex recurved; open at both ends; superior aperture dilated, sharp 
I edged ; inferior round^ vt^ry minute ; sideu acute ; superior disk uuiluUted ; 

! ipferi^r rounded ; nmiarous tnMBSverse ^rmoves on both fttde*. Pv VIL 

* Flff. WT' The figure 0veh (Plate vil. No- 3.) in Mr. Parkinson's TntM* 
dvetim to the Study of Fossil Organic Remains^ as a Hyalasa, verjT WHCll 
resembles the other specieti of this genus, alluded to above. 

* Wingfs. Two membranes, sitnated as described in the ttxt, which, 
when exteiuled, serve as saiU* nrkUat the aatntal is floating on tht surface 

ol the water. 

t Pyramidttt. 1 From Hmaxt a snail. 



I 
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frm die wlmit Mng nnited k a difcoidal lorn, aiakes it 8till 
nor« like a planorbU. It differs from the jCleodon^ Jf^eq^I kf 
beings tpiral. 

One Species. Limacina helicialis*. (Clio helicina. GmeL) 
North Seoi* Wbake are said to prey on the Limacina* 

5. Cyu^Kft-h 

Body oblong, gelatinous, transparent, enclosed m'ft shell*' 
Head sessile J; two eyes ; two retractile tentacula; mouth fur- 
nished ivith a retractile trunk. Two opposite, rather large, 
founded otal, branbhifbrons alfie, connected/ at the posterior 

base, by an intermecllate, lobe-shaped appendix. 

Shell gelatine-cartilaginous, very transparent, crystaHine, 
oblong, in shape like a shoe, tnmcated at the* summit ;' aperture 
lateral, anterior. 

One Species. Cymbulia peronii i^, 

Mediterranean, near Nice. Length about two inches. PL 
VII. Fig. 109. . ) 

6. Pneumodermon ||, 
This ,genud Uas.no shelL 

Second Order, 
QASTBaovQDA. (Contains 7 Families.) 

Body of the animal straight, never spiral, nor emreloped by 
a shell, capable of containing it wholly ; a foot, or m«seiilar 
disk under the belly, miited to the body nearly tluoMigb tU whofo: 

lena,'tli, and used in crawling". 

Soine of the individuals of this order are naked, othera have 
a doiaal, but not enteloping shelU iemd others hav^ an totemfd., 
aMl, mom or lees hid under the nattde. 

The Gasteropoda aie divided into seven families; vizi, Trito- 
niana, FhylUdiana» Semi-Phyllidiana, Calyptraojiana* BuU«-. 

■* 

<S Rtimhling a helix> 

^ From (fymhulay a litlU Imoi, 

X Tinit i^, without asydistinet neck* , 

\ Of iU. i^cron. ' * ' , , 

k From wmffm» the Jun|;8^ and the skin.. . 
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ana, Laplysiana, and Limaciana. . None of tbe animals of the 
irttiUDily km any. shell; we {ur^ceed, aieielbre,to the 

2d Family, 

Phyllidiana, (4 genera.) 

. Bnmkim tttaated vadcr the bolder ol the mantie, aad die* . 
poped imM kmgUediiiil aoiet loimd the bodj. . IWhidifidiHihi 

of this family respire water oiily. 

Some of th^ .Phyllidiana have no ahell, eUher external oc . 
intefaels ^Aers eie whQUy» or in part, eoiered fay a ahefl* 
soaMtimee oompowd of one m^e piece, loiMtuaet of a raage 

of maveable and distinct pieces. 

1. PhylUdta. 
This geaui has no shells . 

Chitonellus ^ 

Body creeping, eloiigated, rather narrowi resembling a cater- 
pillar ; a multiyalve shell on the middle of the back, through 
'ite whole leng^ like a riband; TalTee alternate, longitndi- 
ludt almoit connected by their ex^tremities ; sides of the baok 
naked. BranchioB disposed like those of the Chitones; foot 
divided longitudinally by a deep furrow. 

Theiralm of the shell, whilst thje ammal is alive, aie sepa* 
vale; bat, when dead and contracted, seftral of them appear 

to be united. The Chitonellus is nearly allied to the Chiton; 
but the looser disposition of the dorsal shell admits of greater 
finedeoi of motimi to the fight or lefti and wafkn the aaunal 
to bead its body to dther side with iaeiiity, like a worm. The 
longitudinal furrow in the foot, probably serves for crawlin^^ on 
the stems of marine plants. 
Type. ChUatMnlamf. 

8heQ with smooth small Talves; margins Tatyostire; last 

valve pointed posteriorly. 

' New Holland. % Species. PI. ViL Fig. 110. 
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Body creeping, oval oblong, convex^ rounded at the eillirtnH 
tiesy bordered all round by a coriaceous skiiii and partly 
cotored by a kmgitndinal series of. testaoeons, imbrkatedy 
tfansverse, moteaDle plms, eOdfleeted wHIi tlie borders of llie 

mantle. Head anterior, sessile j mouth situated at tbn lower 
parli covered by a membrane, and turnished with numerous 
teeth* some stiuple, some with IbM Ipohilsi wd dispMed ki 
•preral loiifitiidlaal lowi. Ko tebtaoola nor eye^. Bfiadlue 

disposed In series round the whole body uuder tiie bordSIf of 
tbe skm; anus be low the poiterier extremity* 

The sheU of the Chiton is gettenOly ooniyed of ll|thl 
▼elves, sometimes of sereii, or only six ; the middle falves are 
rather larger diau those at the extremities. They live in the 
sea at moderate depths, and near the shore ; attaching them- 
seWesy bttt not permaiiefttly« W lOeks siid stones. 

Type. Chit<miqwmosu$f. (Idem« £mn.) 

I^hell with eij|ht valves^ semistriaied ; body covered with 
small scales. 

iteJ^tenttneanf and Amerihm Six dpecies. PKVIL 
Fig. 111. ' 

' 4. Patella:. 
Body entirely covered by an univalve shell; two pointed 
iemactila on Ih6 heitd, with eyes at their exterior base. 
Bf&iielite ditfj^osed in series all ronnd ibe bocly, nndeV itie 
border of the mantle ; anus and orifice for generation at the 
right anterior side. 

' iMkdl Univtitvei ti6t Spiral^ enveloping, elypeiform. Or flat- 
leued eotileal; ^6htM end simple Below ; nO fissure in tbe 

Illafgii) ; summit entire, inclining to the anterior side. 

The summit is often the thickest part of the shell, and the 
muscular attachment is rery pere^tible, on the qoncave side^ 
hi matiy of t&e Speeles i kai ftbev^s'tKaf the bead of the animal 
is always placed on the side towards which the sUnimit inclines. 

t Scaly. LF^marrk'sseCSOdSpeeieS. HiS IfM l| CffkM. 



Digitized by 
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the same place, though they piobably \mv% Uid pQWet 
changing iheir situation from time to time.- 
LittiMi 9t UdMllg glititd Itai iiltifillAi MMyfilMlfti 

the genus Patella. 

Moil of 1^ PatftUtt kavs ribi) ladiatiag ffesa (b« mnuii to 
UuiMfgis. 

Type. PmMa ^frtmaima^. (Idemi Linn.) 

Shell anguidr, with numerous ribs and suits ( apex, both 
within and without, purplish black. AntiUetf 46 speciei. 

3d Family. 

8feiifi-f ttlrllibiAirA. (9 g^dra.) 

firanchiee situated under the border of Uie mantle, and dls- 
|>osed in a IbDgitudiaal seHe^i on the right sjcle only of the 
liddy. Tbe animals breatibe water. 

In the disposition of the branchiLe, the moUusca of this family 
have considerable resemblance to those of the precedin^^, ex- 
«ep| fhat in the Phyllidiana they Occupy the Whole of tbd 
^anti3, wUcti encircles the body betwe^ fbe border of dia 
mantle and the foot, whilst in the Seftii- Phyllidiana they are 
found oply in that ha^f of the canal which lies on tlie right 
aide^wbence the nitine/ til dthef reilpectd, the iWd flunilieA 
'differ considerably but, since tHe branditse ate not ]>laA^, at 
in the succeeding families, in an insulated cavity, Lamarck has 
thought it necessary to assign them a distinct rank, in the order 
6fii|6 0aster6p6d&. 

* h ttfetirobrdncliudt- 

Body Ci;awlin§, fleshy, oval-elliptic, covered by a projecting 
mantle ; foot birge and prcjectiog like tbe mantle, so that tbip 
two form an IntermedifUe canal, and the body appears as if e»* 

* Qamet-cflUmred, 

t Prom «Myg<t itii side , and ^{*>x'*» ^raw^t (he hmgs tM Msh^M 
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oloadd between two tqval MMm. BmnchwBW llit tidei 
iM w rt rt m Ite tmA, «ad ditpoNd iii Miiti^ oii Aia Cm kdm . 

of a kmgitudmal lamina. Moath anterior, proboscis -shaped, 
situated underneath. Two cylindrical, hollow tentacula, with 
aa extmal lungitiidtnal fiMOMy altioM to tha kmlBa ipfaUdi 
Mtm tba aoiitfi. AfKnrtinflftliaiMrg^of g«MimtiaBml^ 

of the branclual lamina; anus behind ; both on the right side. 
Sheii inteaudf dorsal, thin, flattened, oCten ohli<|uo»aTaL 
Obo tpacto* PiMvoirmctet i>«t^^ 
No liirdMr deteiiption. 

JmUaji Seas* Pi. ML Fig. 113. 

2. Umfaretta* 

Body terytfakkySubonrtftyfUniishedwidiadonalalien; foot 

very large, prominent, smooth and fiat on the under part, notched 
before, posteriorly attenuated. Head not distinct; mouth at 
the bottom of a fcumtl-thiq^ canty, ntualed in die anterior 
nnna of the fbot Fonr tentaenla ; two tiipenor, &ick, ehorl, 
tmneatedi with a fissure on one side, internally, transversely sub- 
lamellar; two others thin, cristate, pedunculated, inserted at 
the tides of the month. Branchis foliaceons, ananged in seriea 
between the foot and the border of the mantle, through the 
whole length of the right side, both anterior and lateral. Anus 
behind the posterior extremity of the brancbisB. 

Shell eitemal, oibicolar, rather inegnlar, almost flat, slighdy 
convex above, white ; apex small, near the middle ; margin sharp ; 
internal face slightly concave, presenting a callous, colourless . 
disk, depitssed in the centre, and snrroonded by a smooth 
border. 

M. de Blainville, who has described the animal of the um- 
brella under the name of gastroplaXf says, that its shell has 
been ftmnd adiiering to the inferior ihce of this animal.!^ . ]i« 
Mathien,- however, who has seen the spedes alive, at 4i0 Iih of 
France, asserts that the shell is dorsal. . . 

Type. Urnin-eUa Jndicat* (Patella umbellata, Gjnfi/,) ^ 

Fig^t^l^^fj^ ^^^^^ from that in tk^JmOujimVauim. V. PI. XVlU. 
t iMfasi wmbreUOf commouL^ called the Chines parawU 
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^- Shell somewhat concave, on tlie undci* side thiu, and slightly 
transparent ; disc divided by radiating striae. 

JiUtim (kmMtmiAjcommM aiik$ UU i^FraMm. % SpmoL 
PKVIL Fitf, 114. . 

' 4th Family. 

BntediMi {^oed in a canly on the bade, near Ae neck^ and 

projecting either iu tlie cavity itself, or beyond it. The animals 
breathe only water. - * * . 

Siieii alwaft eEteinali covaiing. . 

The ammals of this family, in respect of form and poaltion of 

their shell, are nearly allied to the phyllidiana, especially the 
pat^Uie ; but the situation of their branckiaD, iu an insulated 
otvity on the back near the neck) aufficiently diatbgiiiahee them 
from the mdmdiialt of that Ihmily, and leqnirea thftt they ibould 
be placed ia a separate group. None of the shells belonging 
to the Calyptraciaua are opercuJated, wherefore the uavicaUa 
ie decidedly escdaded ftom this family. The seTenth genuti 
ancylus, is placed In it for the present, tUl the orgamzaiion of ita 
animal inhabitant sbsill be more fully known. 

1« * PanMphcvus 
- Body dvwliiig, very' thick, oUcmg^ondy nUher wideil at the 

posterior end, obtuse at the extremities; mantle, deft in front, 
laUing vertically over the body, and covered by a scutilbrm shell* 
Hifd 1 ^» f1 rrf^ atwatH luider the deft of the mimtle^ wkhtivo 
eoDtcal, contraietite tentaeule, wtHi: imo eyee «t their extend 
base. Mouth below, hid in an obliquely truncated funnel. 
BcaiMshial eavitf opeaiag anteriorly, hut behind the head hy a 
tfiMVMe llMHiro, and eoRtaifflhig two kmdlar, pectinate, pro- 
jecting branchi». Orifice of the amis In the bninehid cavity. 

Shdl oblong, subparallelopi pedal, rather convex above, 
i4tiisa at the extsemitieai anteriorly emarginate, sinus slight, 
ifoz mett* indhiuig' to poolerior side. Unmt smihee 
slightly concave. 

Type. Farmaphorus australis t. 

* From vA^n, a siikldf and iu bear. 
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animal ; margin raUier thiek. 
Jim MoUmd. Fl« VU. fig, 114 4 £lpedfi9« 

Body creeping^. Two conical tentacula, with eyes at their 
external base ; mantle very large, partly caving the shell with 
ita Ibldi t foot inroady and very thick. 

fHiell scutiform, conical; vertex inclined; cavity simple j 
posterior margia notched, or emarginate* 

The eheUf of this genns are generally smdl; some of them 
are considerably convex, in form of a cone, hiclhied towaids 
the anterior marghi, which is always the narrowest, and oppo-^ 
she to that which has the fissure. In others, the cone is very 

■ • • • * 

mnch Itottoned, and scarcely perceptft»le. 
INfpe. Bmaryimlajimira^. (Patella fissara, flew.) 

Shell oval, convex-conical, decussated with longitudinal ribs 
and transverse striae, pellucid, whitish ; vertex curved; marpphi 



SuTopeeM 9e$a* Fl.Vh. Fig. 116. 2 recent species, and 
3 fossil. 

Heed of the animal tmottfld anteriitoly. Twa dMimd tmrin- 
onla, with eyes at llieirextenNd'hasei mouA tennlnaU shnplef 

without jaws. Two pectinate branchiffi projecting from the 

IHineUial 6%vily on each side of the necki mantle very mb^« 
ffi^eotififf hiycNid tho shelli iMt wM«» my ihlqb^ 
Shall sent^om, of depressed oonioai^ ooneavo'en Hie vjsditf 

^ide » vertex perforated ; foranaen oval, or oblong ; no spire. 

Some of the Fissure! lac aro of ff^nfiirierffibie sise and ^hirh^ntiff. 

Shell ovate-obloiig-, convex, brownish white, with vio{e|« 

l^rowa ray^i iongitudin^ «lrMl w«iaeio«it mm^^ OMMfiP^ 
Cfenate; foramen oblong. 

p^^JJ^^jWe suppose, flem emm-gmttm^ ia allaftio^ to tlie Assiuq |p (be 
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\%yuih ^ &rope. PI. VIL Fig. 117. 19 roMit qp«CMi, «nd 

4. Pileoptis*. > 

Shell ttiiivalve» obliqite<coiifc9l| curved forwards; sumtnit 
bent» almoBt spiral ; apertara rounded oval ; anterior margin 

shortest, acute, tcrmmating in a slight sinus ; posterior marg-in 

I^IS^a lOttod ; an eUmgat^d, arched^ transverse ntusgulsM: mr 

pnession under the posterior border. 

. Animal*-<Two oofueal tentacular with eyes at their external 

base. Branchiae disposed in a row under tlje aateripr bgfder 
M {k^.^^Yi\jf near the neck. 

Aopordiuf t9 Mf Defrancei it i% prol^abU that the animal 
this species never -removes itself from the place where it has 

once fixed. He observed, in some fossil species, a support 

fomad for tb» 9boUf during the life of the animal, hj succe4»ive 
4epof Uioni of testacoous matter, constituting a separate piaco> 

attached to marine su))stances, and preserving, on its upper 
part, a pretty deep impression of the margin of the shell. 

Lamarck subdivides this genus into, h Shells without ^ny 
known support; and, 3, ShaUs with a support t. The fint 
subdivision contains eight species, the second two. Only the 
£rst four species tho first subdivifiioa arc recent sh^)i»« aU 
tlie rest aie fossil , 

Typ^ Pileopsis ungwrkat. (Patalla ungarica. Zfiw.). 

s IVom vriKiff% ImmmI'i aBA#4fi tppt0tiiMf dsBoHas Hm fesuHS Aijsn 
efOieaMl, • ' * 

t In the first number of Us Gsnera of recent and fiMPil shells, Mr, O. B. 

Sowerby ^ave his reasons for ronsidcrinj^ the TlipjmilT ofTie France (Pi- 
Jeopsig of the second subdivision, Lamarck) to be a true bivalve shell, the 
"siWort" being, in fact, the lower valve ; and in the loth naiQber,ju8t 
published, he adds the tuiluwing addiiiunal areuments in confirmation of 
bis opinion : LsMSCifa €K^iptm§km in CMwdjWm; the tMUM^ a 
feslaeaoiis d^oritian fam Htm vaatto, •ai. the QestempodM, not beio^ 
IMsh^U(tth8Uflli,«aHi|itIe under meir foot, coold not possibly deposit 
lestaeeiftis matter in such a position, as to form what he h^s termed a 
rapport, bnt which should more properly bp railed another valve ; eonse- 
4iaeBtly, his* Cabochons ayant un j^upport connu' should be placed among 
the Conchifera, or we must suppoae the abjurdity>of a Gastffopoda depo- 
fdUng ah^Uy sMttsp Jmn thelewit perief its where It is not tbmlibed 
■iti^4to irirsifiunt — " to us t» he jeifrettir eoaebiivi^ 
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' Aitt paintodi cosica), ntxmUdi veHtz oomd, nmtela; 
apeitim widest in the trans?efae dirfctii»» fatemaUy wom^ 

coloured. 

Mcdti^rmneoji. PL VII. Fig. 118. JO Specie*. . 

6« CalypUflee. 

Animal nokiiom. 

< ♦ 

Shell coAoidily vertex erect^ imperfofate, aabaente; liaae 

orbicular. Cavity furnished with an attached| convolute la- 
mina, or spiral diaphragin. 

Type. Cb/|p<raa ejpM^Mf. (Patella eqiiMtris. LtiiJi.) 

SMI •nborbicular, convez«comcal^ iMn, pelliicid^ white, wiik 

acute, undulated, subtuberculated, longitudinal strise, increasing 
in size towards the margin 2 vertex subacute, curved. Indu^ 
Otem. PI. VII. Fig. 119. ' 

6. Crepidulat. 

Animal head forked anteriorly. Two conical tenta* 

cula, with eyes at their external base. Mouth simple, without 
JawSf and placed at the bifurcation of the head. Brancbin 
aingie, subpenicillate, projecting beyond the branchial cavity, 
on the right side of the neck. Mantle never extending beyond 
the shell. Foot very small. Anus lateral. 

Shell oval or oblong, convex externally, internaUy concave ; 
apire very mnch inclined towards the margin ; aperture partly 
closed by a horizontal lamina. 

The shell of the crepidula not only covers the animal, but 
|«rtl^ enaheathea it, for Uie chamber^ formed by the lamma, 
always contains a portion of its body. It has no operculum. 
Found on rocks near tlie sea-side. 

Type. (^^ndmla/hrmeaiat^ (PateUft fotmeata. Lum.) 

Shell oval, posteriorly obliquely curved ; posterior 1^ concave. 

Barbadoes. PI VIL Fig. 120. 6 species. 

7. Ancylusg. ' 
Body cnq^agi wholly covered by the ahell. Two com- 



* Eaieitriaiu Lamarck's third specicia* Uia iyps is C. 
t DiiB. fkom erepida^ a HttU shoe, 

% Arched. 

^ Is tilis a corruption of nncile or malhim, a grtcrer^ xhicJd? We can find 
F^J^^ •* oimrfitt. But this IS not the only instance ia wiaiek oar 

aatlior'sIrfUlaauaesarasoiiiawhatdifioQltlot^^ uiwimaiow 
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pceMted, slightly trnncated lentaoyky with eyei at their mtamAl 
Imtk Foot ihort^elliplkal, lathar B> Bf ow <r Aah the body. ' 

- Shell thin, obliquely conical; summit pointed, inclined 
backwards; aperture oval ; margin very simple. 
' Type. Anqfhtilacuttrii*^: (Pfttella lacastris. Xmn.) 
' SbeO •endoTate, membranaceotit ; tertex BQ^entral*; apec^ 

* ture subobloDg-Qvate. Prance. PI. VII, Fig. 121. 3 Species. 

5th Family. 
BoLLXAVA. (3 Genera.) 

Branchiai situated in a cavity, near the posterior part of \hp 
bmki a&d covered by the mantle. No tentacula* 

1, Acera. 

Tl^is genui'hiat no tbet). 

2. Bullaeaf. 

Body elongated oval, slightly convex above, divided trans- 
msely into an anterior and a. posterior part. Laterallobes 
of die foot, with rather a thick border, and reflected upwards. 
Head scarcely distinct* No tentacula. Branchiee dorsal, 
situated under the posterior portion of the mantle. Shell con- 
cealed in the mantle, above the branchiie^ and not adhering to 
the animal by any mnscvtar attachment. 

Shell very thin, partially convolute, and spiral on, one side; 
Bo'coTnmella, nor projecting spire; aperture very large, *di- 
•lited'at die upper part. 

One Species. Bullcca apcriaX (Bulla apcrta. Linn.) 

' The last whorl of the volute^ is terminated by the right 
margin of the apertnre. Empean Seoi, PL VIL Fig. 122. 

3. Bullal. 

Body oblong-oval, slightly convex, divided at the upper part 
into two transverse portions ; mantle posteriorly plicate. Head 
irery ittdiiCinct No apparent tentacula. Braiichiee dorsal, 
posterior; covered by^ the mantle.' Anna on the right side. 
Posterior part of the body covered by an external shell, ad- 
'hmbig bf a mnficular attaohment. Shell uiiivake, oval-glo- 
Into, icfbiiVtslQte; no colnmelltf, nor projecting spire, or only 

, • Of the t A ' nearly t9 tkc Mckl . 
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Hie bulla differs from llic bulla a, by the shell beipg qpm- 
jpletely convolute, always visible externally, »ad only pirtifil^ 
•QViifd b/ tbo iiind^ pift of tb« mm\i wiucli adh^ to it 
by § miMQiilir ftttscbmeiit. Tb« MiimI even bidet com- 
pletely in the shell. la the bullsa the shell U ifnpei^ 
fectly convolute, wholly concealed by the posterior part of the 
ntatie, but not a^&xed tg it, and not ai aU mible externally. 

The g;ena§ bulla of Lbinma waa very vaj^ue and incon- 
veniently extensive, as is evident from his B. oviim, achafinc^, 
Jicm, UrebeUumt &c., shells which belong to very different 
geneni and even Auaiika. Bnigaite reformed the genua, and 
diftittgvMied It eleariy Horn the mtta, biit be led the bvllcBa ia 
it, which Lamarck has since sepcir^ted, Th§ l)ull8e ar^ ]|$ne- 
ca]iy yentri^^oae shells. , i 

Type. Bnaaiifftu^*f ^iem. Idnn.) / 
Shell oUong;, looMly convolute, attenuated towards the 
spire, transversely striated, pale yellow; spire trijncated; 
i|mbilic%ted* Evrcfeam Seas. PL VU» Flp 199. M Speqq. 

6th Family. . ^ 

LAPi»T9UffAt (2 Genera.) 
Bia^Qhifa {4ao94 in an ffyvtviiMo oaiityt naar i^ 
part Hi the baek, and coveied by aQ op«r9»Iar KsutcjiaQii. 

Tb^ iUpIysifLna resemble large limao^t but* pms body is 
bioiidiriiiid iMfW^ tow»r4« tho poHerior jHurt, and Oo boidiip 

of the mantle are more ample. The head projeeta considerably 

forward, and has four tentaciila, two near the mouth, and two 

brfupd. %kd latter are the lacgisatt nwly ear-shandy cf 
iomtin«f imirtabvlar, Hiay ara dialiiifiiabad fimlbi 

bvllaeanaby the opi^^ular scutebeoa which covers the branchial 
cavity, which, as well as the tentacula, is wagtwg 

fmilft Tbii scutcheon contains a hamf o( mt^cooM yiacti 
tba akmaoi of %dwU»irbKb b«i oavar the ringular conTofa^ 

tionof that of &e boUaiOr bullssa. The lapl^siana breathe 
only water. - - 
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Body creeping, pblopg, convey* bordiiff d on each side by a 

twQ near thq piouth. Eyes sessile, in front of the auriform 
teotacul^t SftiUoti^a 4or§fdi i^pawgircMl^r, subgartilagipous, 

The mouth of the laplysia is cleft longitudinally, almost like 
Aftt ^ ft torci 9^ tb§ C^Titj ^ the stomach ii lined with little 

fsliA mpiwt aww^ pynmid^ bodiM, wbidi Ui« 

organ, laplysia •viiM wiA Cif^y 

but crawls slowly. 

Type. Laplysia c^ijail|{. (Idem. Linn.) 

Body livid, blackish brown; posftfriorly QbU9«0 SbaUi* a 
doml, Mbeartilaginom iQuU^bcoP* ilfM(^«miii«aiit H. VIL 
124* 3 Species. 

« i. Oolabeiifti. 
9ody mwlfpgt obk>ii(p Qontraated ant^riorlyt {poUerioiif 
dilaM, aad obliquely truncated by an indined orbicular plao^^ 

borders of the mantle folded closely on the back. Four serai- 
(ttbular tentacula disposed in pairs. Operculum of th^ branchiae 

c(mtiiiiiiiif a sballt coYmd by tb« mmtio^ and MtiMiM msm 

die posterior part of the back. Aam im/A nm Ite bnuielM9| 

ia the middle of the orbicular facet. 
Sbdl obioofft »Uyhtiy arch^d^ 96cyriform ; conUact^i (bickf 

Qdlottii «nd nwly qpunl ^ Ofte atdai widtri MtBTi 

thiimer op tho ptb^n 
Type, Dohftella Rumphii\\. 

Shell thick at the base, oalioaSy subspiral ; dilated at th^ 
upper part, Ihhi, wcdp*llwpe4 /nAns (hmn. PI. Vli. 

Fig. 125. 2 Species. 

* AirXuruh 0 IPtiur« cantutt he cleaned. 
. * Their formli similar to that of a hare's ew. 

t Coitsliyr (i^ ^ir /aU an eflbct atliibuted to a ittid wluMloacM* 
iv^ch eziRMft mfla dn aus 



flatmlli foosM* It eBotos vme% lid ewa 

▼omitinp. . , 

which exudeB when iiu animal is ((Wc/ied. it mmm nmteaf wd even voMMNgV 

1 Oif J ^wi Mwi 
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* 

Li MA CI AN A, (5 Genera.) 
' Braacbiee resembimg a vascalar net-work, extended over the 
11^0 <^ All tfipiopriaU c«fily» tlHi ftp«rtm wlMck tito $mmi 
eoRtnett or dOntet at plettuuce. Tbey limtfm only fne air. 

' This family is very remarkable, the individuals which com* 
pose it being the only gasteropoda that breathe nothing but £em 
air, iltlioogh thmr mpicatory orean » truly braoelnal*^ Utnee^ 
Liittsrck propow* to call tiiem pmum t bnme kUL They mm 
quite, or very nearly, naked. *nieir body is long, creeping on 
an attached vential.disk, and bordered at the sides by an, o^a^ 
toy slMJvly maDlie. Th^ U?e iir the-attghbcMiliood aC ivater, 
or in cooly daiap places. 

- ]. OxCfilDIUM. 

*• nk ge»«f haa no shall. 

3. PahvagvlIiA. 

Body creeping, oblong*, inflated near the middle, where the 
scuteUam it situated^ terminated by a tail, compressed at the 
aides, acata aboTe. Scutcheon ot^» fleahy, adbering to Iba 
posterior part, anteriorly free, containing a shell, and notched m. 
the middle of its right border. Orifice for respiration, and 
anus under the fissure in the scutcheon« Four tentacula; the 

m 

two posterior the largest. Orifice for generation between the 

two tentacula, on the ri2:ht side. 

The Parmacella is a land anitn.d, nearly allied to the limaz, 
but distinguished from it by the anterior half of its scutcheon 
notbaing attached tathe body. In each ganns the acntcheoni 
envelopes a solid, cretaceous body, which; in the parmacella, 
has the true form of a shelly whilst, in the limax, it is the mere 
element of one. 

* Type. ' Pamaedla eaUculaia ' 

• Cup-shaped,—^* Shell small, like a very flst bowl of a spooii, with a my 

short papilliforni spire, contracted at it? base, the aperture of its spire very 
small, but the outer lip very much spredd uut, and rather irregular''«« 
" coTered on the outside with a liglit-brown, thin, hpray ej^idermis." The. 
speciSc name and description of the Farmacella» which we hare given as 
W type, is taken froai Mr. 0. 8. Shwarby. {Qtmu tf Btti^i md^FmU 
Shells.) The ?!toii, iiom which our ligiiie la taken, was fnniished its by the 

kiwiAeMofMf.J:i«iiiyStutcUwiy. Ismmk aires bat «aS8piQisi,i».ai. 
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3* Limax ' 

tertoily with a eometoat^ subragote ilneld ; below, widi m Art - 

longitudinal disk. Four retractile tentacula ; the two posterior 
largest, with eyaa at th» wauumL Branchial cavity imder the 
•biaUy 91 tb« tiitsrior ptrt of the body. Orifiee for resptra*- 
aod taut, at tlie right tide of the shieM ; that for geaera- 
lk>ii in front, between the two tentacula on the right. 
. The limax is a land animal ; its skin is more or less rugose 
9mi ivkated ovt^nMiiiy* It hat mnch analogy with the hdiz - 
and boKatus, from wlMi it dti&rs principally in having no true 
shelly and by its shield, aod other essential peculiarities. It 
oiMpa slowly, mnig its teatacula to IdoI the bodies Uiat lie in 
ka way» and whidi it piojects and retracts^ in the same man* 
ner that one turns the finger of a giov^e inside out The ani- 
mal is hermaphrodite and herbivorous^ and frei^^uents ehady^ 
damp places. 

Type. Lkutx rufus f. (Idem, Lbtn,) 

Body longitudinally sulcated, reddish above, white under- 
aeatb. Infests gardens, Sic» PL YIL Fig. 127, 4 Species. 

4. TlSSTACBLX^A. 

Body creeping, elongated, iimaciform, t^irnished with a shell 
at' the posterior extremity. Four tebtacnia, the two iargeat 
with eyes at the aommit. Orifiee for respiratkm; and aans at 

the posterior extremity ; that fgr generation under tlie largest 
tentacuium^ on the right side. 

ttell'Teiy smelly external, sttbitarifoim; apeix '8lig|itly.fepi* 
rail: ap6iture< my large, oval, obliquely effitae; left margin 
involute. ' 

The testacella is chiefly distinguisbad from the limax by the 
Ttty small sbsll Wfaidi eorera the posterior exttettUy of the 
animal. It is, however, less allied to the limax than is the 
|MU»acelia» with respect to the branchial cavity, and the posi* 

vierif and no specitic de.scriplion oi" the. shell. Mr. Sowerby has adopted 
the name caiycuMu, on accoujit of a little test^ceoufl ridge, which siur- 
loonds the apertate ef tbe spire, fimniB a Utile cap.'* Fl. VU. I^ig. ISO.; 
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Mit ttlMtl fHliifly baiM fa Ihe groaod, wkM il preyfl m 

Aarth-wgrms. 

. One Species. TestaoeUa haUotidea \ 

huSuibm^moAt^ SaitOk^Jfiwrn, Vil, Figv Itii 

5. VlTKINA t. 

Body creepidgy elongate, Ilmacifofm, ^reat^st part straight ; 
lund^ p«rt i0pmte flfoni tte Ibot, ipiml^ imd (sntddped ht t 
ikeD. tfofefftl poiterior* appMdaf es of the mantle spreaci over 
the shell, apparently for the purpose of deaning it, and partly 
cover it Fotir tetttaouta* Ui« two anterior irery short. OMek 
Ibr fesplrttion, and very fkt bfidi, on the right Mde. 

Shell small, Vefy thin, depressed, tetmltiAted f*rtive by ft 
short spire ; last whorl very large. Aperture large, rounded* 
Md ) left mtygia ardied, iUghUy invdute. 
^ . tHrlttii l« ifiiall, and Uraqneiite eodi, AkAy ptftcMa 

One Species. Vitiina peliucida |. 

No further description, f ranee. Pi. Vil. Fig. 129. 

TkM Ordtf. 

TAACJiELlFODA. 

Body iplril it ttii jpaitifflor fwrti mryeii ii icpiiMd ftom 
4btlbi>t)iid ihMyi eiivetoiM in-iim Mil toik freik^flil* 

tened, attached to the inferior baSe of the neck, or the anterior 
part of the body, and Mrvea to oreeiiiiig* Sbeil spkMfalv^y ea* 
fhefttki^g. 

Tko tMMhilltlOda diftr flm the filteropoda, by th6 pttste- 
rlor portion. of the body b^lng spirally coiivolutet and by tlie 
greater pari of the foot being free, and only attached to the 

Meitor btM of tiM aoelh or forfl«9ait of the bo^ Thoi^ 

portion of the body never projeets beyood'the irtiellt its tiatwral 
OOnforiniition not allowing it to extend itseit in a straight liae« 

AW the MoNlipodii am oiwclitfofoita i. tbeit elioUi gaMisi^ 
oxtenial^ it always more or lets spiral. 

'liiQ genera and s^ccicfi i/i this order are much more ntime« 

• M9 alegtHl, t From vUrumt glass. ' p Traruparent, 
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tou& mA divMifi^ ihftll thoie of the gatteropoda« The greater 
ftaort nf theifi imuOiit the mm Urn ki Ml mmii mA 

iHglitly, pfeArly, find g^en^rtklly has no other eiL teraai projectiona 
ttiaa the strise of growth. 

Section L 

TeaCHBLIPODa, vttliottt any Siphofi. (Phytiphag^*.) 

No projecting siphon ; animal generally br«aihdd by a hole/ 

Ite fpmm |NMt IM «a lPig«l«U«4^ and iva tesiaMl Iffith 
jaiwfc 

Aperture of the shfiil enure ; base wilbout an^ afeending. dor- 
sal notch, or canal. 
This i«cti(Ni conCaint -IMI Auidliai* 

Ui Family. 

CotfitAOlA. (tl OMifl.) 

Breathe aif ; sofoe furnished with an operculum, others not; 
tentacula cyUndrical* 
Shell i|»iri?alve; no aiieraal projecting pdrts, ^xdept the 

striae of growth; right margin of the aperture often curved 
outwards. 

All the colfaaaiiea are latid aoimals; >the first mk ^0iwfa 
liave'lbuf tentacnlil, tho two last, oniy tM. 

1* Hsuxf* 

Shell orbiQttlarf' Mifex, mt oonoidali sametiaies globular; 
spire but little elevated. Aperture entire, transverse, very ob- 
lique, contiguous to the axis of the shell ; margins disunited by 
ibe projection of the penultimate whml* 

ilie HeKk Is dlstih|fttkthed Am Ihd pnpa, by tiie giteil 

form of the shelly which is never cylindrical, and by* the bordefi 

of the aperture beitig disunited ; from the bulimuli by the 

^nmsM Idttg nrthet tiaiisterse than kmgHtidlaai^ and lis fmm 
very oUlqiie, and almost perpendicular to the iais af Ihe a{4iet 

and fiuui. Llia pkaoijjis, by. the left margin of the aperture 
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being contigi^ous to the axis of tlie sh<dl, whereas^ in tLat ge- 

idttli Inlli. if outMidi* iriuck it afivtc 'it in nnintiiT . 

shells. The Helix, is readily known by the projection of -the 
penultimate whorl iuto the apertuie} whence liana^us described . 

The animal has great retemblaace to the Umax.' 

The species of this genus are almost innumerable — Lamarck 
describes only those in his own collection. 

Hekx ^i^anteaK . (Helix cQniaJBiU|ake* .I«M.) 

Shell ^NrbieitoMcoiivex, imperfonitef solid» white; epidemhr ■ 
red-brcwiii whorls transversely striated, aperture wide; lip^ . 
white within ; margia reflected^ Gfemaay. PL VII. Fig* 1 30« 
107 species. 

CAaocoixA. 

Shell orbicular, more or less convex, or coao>dal» on the 
upper party with e shaipi, angular peripl^^iy*, Apertore ttans* 
▼ersey contiguous to the axis of the shell; right lip snbangnlar, 

often tootlied on the lower part. 

The sharp edge of the last whorl, their being always orbicu- 
lar, and sometimes considerably depressed, are the pnocipal 
characteristics of the shells of this genus. 

Type. CarocoUa acutissimaf. ' 

Shell discoidaly convex on both sides, imperforate ; periphery 
compressed and rery acute ; tawny; striae small, oblique, very 
minutely granular; margin reflected, bidentate at the lower 
part. Jaimka. PI. Vil. Fig. 131.— 18 Species. 

. 3. Anostoma I, 

Shell orbicular, spire.eonvex and obtuse. Aperture roja^dedy 
toothed wkfam, ringent, turned upwards ; mrgni of Ae r%ht 

lip reflected. - ' ' . 

The singular position of the aperture, directed ypward% tom 
wttrds the eptie of .thedieU,U thO'OhaiwtttMtio.oCd^ 
andjpeeuliar to it ■ r 

•Odmlk. ]teaide's SMQBdspeel<s-4lBtypeis0.«MMI£' 
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Type. Anostoma dcpr^ssum*, (Helix rinfrens. J Ann.) 
' Shell suborbicular, couyex oa both aides, somewhat de« 

m^^^g^^l^^^^^^k ^^^^^k^^^^^^^^^^ ^^^ri^^^M^M^^^^^fc H^^^M^M^^^^rf^^^^^^^^h^^ ^^^^^^^^^^^^^^^ J^^^^^^^^i^^^l^ ^ ^^^^^M 

^ranWy QOTvNij vntiunBy BBpOTioniiBy mimiuiiii.whkbii » v on^ 
enlsr fed Am «ii IIm vpi^ |Mnt; ftptrtnre triOi ipw teefli; Hp 

very much reiiecLed. India. PL VIL Fig. 132. — 2 Specie*. ^ 

* ■ • • 

4. Helictha* 

tSRiefl lubglobular, no umtilieus. Apertnfi entire, teml^m]. 

Columella callous, transverse, ralher flattened, with a sharp 
edge forming an angle at the lower base of the right Up. Oper* 
t!iiliua horny. ' 

' Th6 Hteliemae letemble small neritee, Irat tbe latter are sea 

shells. They are distinguished from the helices by their trans- 
verse columella, which is callous, depressed, and thin at the 
lower part They are land shelli, tnd inhabit warm ciliiiiatet. 

• Shell ventricose, globulai-conoidal ; smooth, white ; margin 
reflected. AntUks. PL VIL Fig. U3.— 4 Species. 

5. Pupa t. 

Shell cylindrical, generally thick. Aperture irregular^ semi* 
ovalf rounded, and sabangalar at the lower part; margine 
aeaily eqaal» reflected outwards, and disunited above by m 
interposed oolumellar lamina. 

Type. Pupa mumia J. 

Shell cylindrical, attenuated, obtuse, thick, white ; furrows of 
the whorls longitudinal, oblique; aperture red*brown, biplicate; 
margin reflected. Antilles, PL VIL Fig, 134. — 27 Species. 

Shell generally fusiform, slender, summit rather obtuse. 

Aperture irregular, rounded-oval ; xu^gins united throughout, 
free, reflected outwards* 

The essential chaiactpr of the clausilia, is that the two bor* 
tes^4iie apeflare are eon^btaif iiaildi, iims in their con* 

tour, and reflected outwards. 

• Depressed. t A puppet. t A mnmmf, 

^ From ckujulo, to tktd, because the aperture ei tlie shell is closed by a 
Utile a£paratu8,.ooiiiistio£ of two saall valres, sittwtod in the pemiltlmalt 
wImmIs M mt vMtte sutemally. 

Vol,. XV. a 
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nous-red ; neck narrow, angular, and arched ; aperture .withofll 
leetiu iMkqfCoMd^. PL VIl. fig. la^-^U Species. 

.T« .BVLIKVi t.v 

SImII ovd, oUcmgy or IncBted ; qMrtm entiMt liNigitfldsMis 

margins very unequal, disunited at the upper part. Coluniella 
ftraight, smooth ; no truncation or notch at the base. 

Tke lati whorl of the tpice of the bultoras is laiger than the 
peiiii1tiiiial»$ the shell is iie?er ocbieiilar» like the helix; «u| 

it differs from the pupa, by the ^eat inequality of the two 
margins of the aperture, the right ot whick i$ sometioies ooo- 
tidenhly thickened. 
Type. B^Mmmi hmmnMhmmX. (HeKx obkuifiie. GsieL) 

Shell ovate-oblong', ventricosc, subperforate, loDgitudinally 
striated, whitish yellow ; lip and coUimelia purple* Quifttm» 
PL VIL Fig, ld6.r«^ Speeteib 

Shell oval or oblonjs;; aperture entire, longitudinal; right 
margia sharp, never reflected. Coiumeiia smooth, truncated at 
the base. 

This genus is well distinguished from the pieeediDg, by the 

right marg^in never being reflected, and by wanting that on the 
left ; the columella being always naked, very smootk* and tmn-* 
called at the base* 

lauafck snbdlvides the genus into, I. Those shells which 
have the last whorl venLricose, and not depressed, — 12 Spe- 
cies ; and, 2. Those with it depressed, and attenuated towards 
the htaer-7 Species. ' 

Type. Ac^utibutperdiae^, ^n!Ia achatina. Idnn.) 

Shell very large, ovate-oblong, ventricose, decussated, white, 
apex rosy; light red, wavy, longitudinal streaks; columella 
viekt-pwple; interior of the lip .wUte. AntOln. Pl.VIi 
197^In aU, 19 Specfas. 

* Wry meekeiL 

fBtiXi^ iH9tttiabUkmgm What. liOt lies ffsow has III SB 

name, we know noL 

I Blood t/ mmOk. LwBsick'f seeae j wpt^ Bis fgrfe is JL 
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dinal ; right margin, sharp, not reiiecled; uiiitcd at the lowejf 
part to a smooth, Tittenuated, acute columella^ No operculam. 

The SttcciMK live babitMttf cw hndp in tbe neifUMrarkood 
of-mtery whiek ftfaey ocorimeHy frequmt Hhey m Jietin^ 

guished t>oin the bulimi, by the rio-ht margin never being" re» 

fleeted, and from the lyamm, by their coiumeiia. being (reA 

fton folds. < 
Type. JSWecMM ow^Aatof. (Heltx polris. Lum,) 
Shell ovate-obloni^, very thin, transparent, yellowish : spire 

^bort ; aperture dilated, at the lower part^ s^bvenjcal, JFrgmft, 

PI. YIL Fig. 138.— 3 Species. 

10. Aviiealftt. 

Shell suboval, or oval oblong. Aperture longitudinal, very 
entire at the base, contracted at the upper part, where the mar- 
gios are disunited. One or more Iblds on the coluaiaHa, Up 
somelinies reflected outwards, sometimes simple and sharp. 

Land-shells, and distinguished from bulimus, by the folds on 
the GolwEoeUa. The genji^ is subdivided into (1^ those wit^ 
the right margin reflected outwards*— 10 species ; and i^) ^hfm, 
wiHh the margin simple aad sharp-^ species. 

Tyjje. Auricula Midie^. (Voluta aiiris Mid;e. Linn.) 
Bbeli ovate-oblong, very tbicjc, deeuasateiy striated, granular 
dbove, white ; chestnut brown epidermis ; spire short, amoidal ; 
nriddle of aperture contvacfeed ; coiomdtta biplicate. 

JSast Indies. PI. VII. Fig. 139.— 14 Species. 

11. Cyclostopa ||, 

Shell of witfble form; sometimes sahdisiaoidel, fossatisaws 
«oiikal, or tarrked, or subcyKn^ricah WhoHs of the spire 
<^litjdrlcal. Aperture round, regular ; margins circuiajly united* 
iOfen, or reflected by age* Upercuium homy. 

|jmd-sheHs,aafrer paadyt gmrfUy thin, and wttheeisflDaiM 
^tubercles on tfirofitiiiSy dia ringnhh ad' treat lb* peMlMi. 

» 
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by tbtoaiwaid reflMtm of lb« laugiii of tht adult shelly wEilst 
ki Ami ^Mftkilways sharp, and fkot feilectad; feod die 

pupa, by the regularity of the aperture, which is never angular. 

Type. Cydmtoma volvulus *. 
(SNMl nodiifom, 4teply mmbilieato ; trtawrmely striated ; 
fwliMtid wMi 4bffowBlrii ivIiHb and Tad • spire aeuittiiialed-i 

aperlure white, or brownish ; margin reflected. PI. Vll. Fig. 
140. $8 Specieft, the two last doubtful. 

2d Family. 

Lymnaana. (3 Genera.) 
Amphibious trachelipoda^ generally provided with an oper- 
etdmn, and two flattened tentacnla without eyes at their snm- 
mit They lire in iiresh water^ and come to the surface to 

breathe air. 

Shell spiri?alve^ generally smooth externally; right margin 
of the aperture always acute and not reflected* 

1. Flanorbisf. 

Shell discoid al, spire flattened, scarcely projecting; all the 
whorls visible on both sides. Aperture oblong, lunate, very 
dis^t ftom the axis of the shell'; margin not reflected. No 
opercuhrm. 

Fresh water shells, generally thin, brittle, diaphanous ; the 
whorls of some are subcylindrical, of others carinate or angular. 
Aperture soblongitndina), with an internal projection fbitned 
by the penultimate whorl. 

Type. Planorhis corneust' (Helix cornea. Linn.) 
Shell opaque, flat depressed above, broadly umblicate below'; 
horn or chestnut brown ; whorls transvmely striajted. 
Fnmce. in.vn. Fig. 141. 12 Species. 

'2. Physa§. 

Shell convolute, oval or oblong, spire projecting. Apertore 

t Bmmih lABiarck'fl second specwk ISb ^ifge^ P« 0am sMi% Mi«. 

Sowerby considers as an AmpuUana. 

% Mr. Sowerby is of opit^ion, that there is not sufficient ground for forniin;; 
distinct genera, of this and the following shell. He has tfierefore strucJi out 

ph^^sa, and placed It wtth flie gentoi lymnm. (Oensia of tsesat and fittsfl 

B^IU. No. 8.) 
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longUndinali coatncted abp?6. ColmneUa twistedU Riglil 
. mwpn yery lihiiiy acute, partly projediBg beyond tbe of 

the aperture. No operculum. 

The physee are fresh water shells, tbin, brittle and generally 
revarae* Tbey ace 4iituigiushed horn the l^uttn by tbqv pqp- 
jectbg Bpire,. and from die lymnM^ ^hkh. tbey etherwoe wacb 
resemble, by the aperture no I being dilated, the right margm 
projecting a little above its plane. 

Type. Ph^iafmtmaiis*. (Bulla fontinalis* Lum.) 

ShelJ reverse, ovaI> diapbanons, smootht bom-brown, (luleo- 
corne^ ;) spire very shorty sub-acute. PL Vll. Fig. 142. — 
4 iSpecies. 

3l Lynmsea* 

. Sbell oblong, sometimes torrited, often ratbef Tenlriceae be*. 

low, generally thin ; spire projecting. Aperture entire longi- 
tudinal. Kight margin acute^ its lower part« turning to tba 
left and aicenduig, passes over the colnmella tovards the aper« 
turey forming a very oblique fold. No operculum. 

The very oblique loid on the columella, distinguishes the 
lymnsea from tha buiimus, and tiie regular uuiuterrup^d plan^ 
of the apertare» {rom tbe pbyscu 

Type. L^mmea stagnaUs f. (Helix stagnalis. Linn,) 

Shell acute-ovate, vcnLricose, tlihi, transparent, longitudinally 
substriated ; reddish grey i last whorl subanguiar above ; spire 
conkMHSubulate ; aperture large ; lip broad. 

France. P1.VIL Fig. 143. 1 2 Species. . 

3rd Family. , 
Mblahiaitju (3 Genera.) 
Operculated, fluviatile tiaebelipoda ; bceatbe ooify waler« Two 
- tentacula. Operculum horny. 

Borders of tbe apertare of the ^ell disunited ; rigbt margin 
always aoutap 

Most of the shells of this totly are exotic, and are eofeted 

with a brownish |;reea or blackish epidermis. 

• OJ the springs. Lamart'k's secoiMidpeGies ; his type is P. castanea. 
f cifsfiignimi mden, 1%6 tfst speofis, it, nf m tm m U ^ Laaaickteti** 
iiieil loTliM gnwB Atluikm flns rffntnm Vol. vii. p»e9a/ 



Digitized by Google 



LAimurck'B Oemra of SMii. 



Shell fufnted. Aperture entire, oval or oblong, effuse at the 
bata. Columella smooth, incurved. Operculum hornj. 

T jpa. Mtiama tfmieaia t. 

iMI tnirited, apex thmcated, solid, blackisli brown t ribs 
long;itudinal, the superior most projecting', decussated by nu- 
ttieroua transverse strioe ; whorls plano-convex.. 

Gmamt. PL Vil. Fig« 144. 16 Speeies. 

2, Melanopsis J. 

Sliell tUfrited, aperture onUre, obloDg*ovaI. Columella cal- 
lous aboffe* Inmcated at the base, separated ftom the right Up 
by a shms. An opefcalom. 

Ihe callus on the upper part of the columella distinguishes 
the Melanopsis from the Melania, as weli as its being truncated 
fit Hi bM Uke die achatins, which is never the ease with the 
MelaAiat 

Type. Melanopsis Iccviyata %. 

Shell ovate-conical, smooth, chestnut coloiir; six whorls, 
father flattenedi coovex at the spire ; the last whori towni^s 
die spire the longest. 

Archipelago. PL VII. Fig. 145. 2 species. 

3. Pirenall. ^ ' 

Shell tiirrSted ; aperture longitudinal ; right lip aente, with 
a sinus at its base, and another at the summit. Base of the 
columella curved towards the right margin. Operculum horny. 

Principally distinguished from MelanOpsIs by htniig no 
callus on the columella, and ihnn tfatt genns and meleala by 
a sinus both at the baSe and summit of the right lip. 

Type. Pirena tei ebralis^, (Strombus ater, Ltnn.) 

Shell subalate-turrited, smooth^ black; wboris flallslMll 
dipertitte*white« 

India. PI. VII. Fig* 146. 4 species. 

*' ' ' 

• From fxi>uttf black, 

t Truncmied tod Species. Lamarck's tfpi Is Jf. a^Mrsfa* 

i From ^*ixa^ black, and o^r, a fnce. 

I Smm^k—2^\<i Species. Lamarck 's type 10 M, €09Ma* 

I ¥mm m^t^t the punt ttfm m ifi itt ^' % fnmUnbmUfktm 
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Peristomiana. (3 genera.) 

Operculated, iluviatiie trachelipoda ; breathie only water. 
Shell operculatedy conoidtfl, or snbdiecoidal; borders of the 
itperture mrited. 

The shells of this family all belong to fresh water, aud have 
a thin greenish or brown epidermis. They are distinguished 
from the three preceding genera by the margin of the aperture 
being united. 

1. Valvata*. 

Shell discoidal or conoidal; whorls cylindrical; spiral 
cavity complete* or not deranged by the penultimate whoil; 

aperture rotundate; margins united, acute; operculum oibi* 
cular. 

Type. ValwOa pisdnaikf* 

Shell globdse-eonoidal, snbtrochiform, perforate, whitish; 
ai^out five wliorls ; apex of the spire obtuse. 

France, PL VII. Fig. 147. 4 species are known, but La- 
marck only describes the above. 

2. Paludiua^. 

Shell oonoidaly whorls rounded or convex, modifying tbo 
spiral oanty ; aperture lowided oral» lovglUidittal^ angnlat at 
. the summits the two margms uaitedi aoate, never curved out^ 
wards ; operculum orbicular, horny. 

The paludinee generally live in fresh water, though aon» 
inhabit braekisb, and even salt, wattt. They are distingaislmd 
from the valvatas by the somewhat elongated and angular form 
of the aperture. 

Type* Faludi^ vivipara§. (Helii^ vivipara, Xtna.) 
; Shell .v«rtoooseHKMpo i dal^ tlvia, dia^^haaoos, very 'de|ii»tely 
striated longitodinally, browMsh green ; obsolete, brown-red, 
transverse bands ; five whorls, rotundate, turgid ; sutures very 
marked. 

Franca. P1.VIL Fig. 148. 7 species. 

^* Yalta, & folding door, or mIm. ♦ QfAtf^Mla ' 
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3, .Ampullaria 

jbgtt gloMar, iMWlrieoia. mUiticala at the baM ; nocaRat 
att At bit lip ; apartott ^jf^tira, longitadioala margins anitDd | 

right margin not reflected ; ao operculum. 

Tiie last whorl is, at least, four times as large a> the peoulti* 
WfU* Thf oolnanU^r lip jprojectt, and it rtfleeltd Ofer tha 
wuAS^eoMf hrmng a lialf faanel, bat no calUif . Tba aliallt of 

Ihii genus fre gent rally large. 

Type. Ampullaria G^imensisi. 
8ImU Ttatrieot f gUiiwilar, tolidifongitadiiiaUyt and nnaqaally 
atritied; epidanrit bfawn ; tin whorit; kttwborl Aataifttt; 

aperture orange-coloured. 
Mkm$^Qtmm. Pi* ViL i: ig. 149« 11 species. 

6th Family. 
NaBiTAcna, (4gmfa») 

Operculated trachelipotla some inhabit fresh water, others 

are marine. 

IShall £rash-walar or marina, aemi*globolar or flattened o?al ; 
no oalnaNlla ; left nrargin of t&e aperture acute, transverse, 

and resembling a lialf partition, with wiiich the operculum 
artkmlaiesa 

U NaviceUa|. ' . 
Sbdl aUipikal or oblong, convex above; snmttk atralghty 
dapeeted to Urn margini nnier tide ooneaVa* LeH margni 

flattened, acute, narrow, toothless, transverse §; operculum 
solid, flat, with an acute lateral tooth. 

BaotiCf frothnvater sheila i dittingaithed ffom nerita and 
ntiUina by Iba tommit not being spirally oonvelito. Tba 
transverse, left lip, never covers half the cavity. 

Type. Navicella tesseUata I* 

Sbett obUwg eUiptioal, thin, diapbanontt leatdlated with 
yilloivitb and broam (Mong aqnaie tpota; vertex maginali not 
prelecting. 

men India. PI VIIL Fig. 160. dtpeciet. 



Ampulla^ a uid£-Uilied bntfk. t Qf Guiana, t Pro na^nmla, a Hftle boat* 
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2. Neiite*. 

Shell tbb, •sml-f^olmlaur or oval, flatleiMMi o» tibe lowe# 

part; no umbilicus. Aperture semi-circular; left lip Hattened, 
acute ; no teeth, nor crenations on the mterual face of the right 
Buorgiii, Opttrofolim famiaiwd whk ^, pnjeetiB^ wpoj^ k tjmBf or 
latorol l0oth» on one iide. 

Fresh- water shells, generally thin, and smooth externally. 

Type. NeriHna puUigeraf. (Nerita puUigera. Xuui.) 

Shell OTetei delieitely ettiated^ blacktsk brown, dotted with 
nnall nraad yotin^ tbellfty wbkli adhere to it; lip dlktled^ thin/ 
white iateroaliy; margia acute; lower border yellowish; lip 
crenate. 

India. PI. VUI. Fig. 151. %l ipeciei. 

3. Neritat 

Shell solid, semi-globular, fialtened on the lower part ; no 
umbilicus. Aperture enthe, seini-circttlar; left lip flattened, 
septiform, acute, often crenate ; internal face of the light lip 
crenate. Opereolum famiahed with an apophysis. 

All sea-shells, solid, rather thick, and agreeably varied in 
colour. The spire is but little elevated above the last whorl. 
The operculum is crescent-shaped, homyi or calcareous^ and 
exactly closes the aperture. When the animal comes out of 
the shell, the operculum falls back on the flat part of the colu- 
mella, like a shutter. The nerita diilers from neritina by the 
intefmd (hce of fhe right margin being crenatet and fhim nuatica 
by haling no umlHlicus. 

Type.* Nerita exmriai. (Idem, Xtan.) 
' Shell thick, white> spotted with black; ribs transmse, thowe^ 

on the back acute, rough-squaraose, decussated by longitudinal 
striee ; interior of the lip crenate ; upper part of the margia 
verrapow, liiid toothed. 
Miam Osaos. R ViU. Fig. l55». ' 17 qpeeiei. 

4. Natica. 

Shell sub-globuiar, umbilicated; aperture entire, semi* 

♦ Dim. oi i^ei Uu. f Beurhig its young. 

Frvm vnplnf, ike iireek n^ane/or a kind uj sheU^-^/rom io swiMf 
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ciftular ; leU lip ol>l]qHf, nrjt creiUlte, callous; form of the 

umbiUcut modi lied the calias, and jometiiae* cavered by it ; 
i^iit lip acate, alwiy aMOOtb uktmtXtf ; ofefcnlM genenlly 
Mdid, caleiMOBi. 

Sea-shells, distinct from nerita, by the umbilicus, mid by ihe 
coliiaeUaf margjia not being crenate, but tmooth, aod cailoufty 
•ad. by llw wtnothnm' ef the irtarior of th» right iiyu 
Type. iVmla glauemu^, (Id«Bi, £tmi.) 

Shell suborblcular, inflated, thick, suioolh, whitish yellow, 
mod ccerulesceot ; »pire shorty oWique; callus Mbdividedf partly 
coferiuf the ambilicaa, red* 

Bey of Campeachy. PL VIII. Tip 153.*— 31 fpedes* 

6di Faiaily. 

lAWTHiNEAt. (I Genus,) 
Shell iniUUedy conoidalt diitty traaepaiieBl* Apertara triaogn* 
llr. Colnaiella iCniight, projectiB|^ beyood the beae of tiie 

right lip ; a sinus in the middle of the latter. No operculum. 

Sea shells, always found at the surface of the water, of a yIo- 
lei colonr duroughoat, verj thia^ traaspareaty aad brittle. 

Type. Jaaitea wiawaiwi t* (Helix iMtUaa. liaa.) 

Shell ventricose*conoidal, longitudinally sub-rut^ose, traiis- 
vecsely delicately striatedy violet; la&t whorl large, angular ( 
apex af the apireiatiberohtaie. MtdHtgnmtm. FLVULVig. 
154.^3 Spedes. 

7th Family. 

MACRosTOMfAsal. (4 Geoera.) 

Shell auriform, aperture extremely dilated, margins disunited. 
Mo aolttmella, aor opercalam* 

1. SioamxTVf. 

Shell sub-auriform, nearly orbicular; left margin short, spiral. 
Aperture entire, very dilated, longitudinal; margins disunited. 

tlie ihell of the Sigafetot li oonoealed ander the awaHe of 
the aaioial; 
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Type. Sigarehs AnHotrndeut^. (Helix Uliotoideft. 

Shell attriform, back depressed, convex; undulately striated 
transversely, whitish; spire very obtuse ; apLiture very dilate; 
umbiUciis eovered. AHantio Ocean, Fi. VilL Fig. 165.^ 

2. Stomatella t- 

Shell orbicular or obloog^ auriforni^ imperforate. AperfoM 
eDtir«f Uurge, longUadinai ; right margin effiiie, dilated* open. 

Distinguished from iloinatia, by not having the transverse 
rib of that shell, nor the right lip so much elevated; and from 
the haliotis, by wantiflf foramiaa* or row of pertorationa, 
vhich mark that gemii. Thaf are all eoa ehellai ptiriy ok* 
lemally. 

Type. Stoma tella aulc if ra J. 

Shell sub-orbicular, convex, thin, transversely aukaledf vetjr 
delieataly isriated longitiidi&aUy, reddiah*grey; fanowa lather ^ 
rough ; spire slightly projecting. Nem ffoBaniL PL VIIL Fig. 
1^. — 5 Species. 

3. SrOMATIAi. 

Shell amriihfmy impailbrale; apiia piowlnaat Apertnta an- 

tire, large, longitudinal ; right and columella lip equally de- 

vated. Dorsal rib transverse* tuberculated. 
Diitingwiahad fiom haliotii by tko dorMil rib bawg i«pir£»» 

rale. Sea i]iella» aometimee my pearly. 

Type. Siomatia phymotis \\. (Haliotis imperforata. Chcmn,) 
Shell resembling a haliotis, ovate-oblong, back convex, stri- 

ated| nodular, silvery; epire miiiiite» contorted ; lip thin, a<$iit«. 

Indian Ocean. PI. VIIL Fig. 161.^^ Species. 

4. Haliotis 

Shell, auriform, tisnally flattened ; spire vei;y shorty sometimes 

depressed, sublateral. Aperture very large, longitudinal, and, 
in the perfect shell, entire. Disc perforated with holes, dis- 

• Lifer a haliotis. ■ t Dim. from (fioutt, a mmtk, 

X turrowtd, 3d Species. — Lamarck's type is ^ im^rrkola. 
% ItailArsMatGnMbiMriietfteisilfMKs. 

1 fVwii UesM, and cv«, on mt. 
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poMd in a lim panllel to, and imr the left lip; the last bole 
iaoemfileta, foimiiig only a notch. No opercnlnm. 

Type. Huliotis Iris *. (Idem. Grnel.) 

. Sbeli roundcd-obloDgy verj large^ tlun^ iugo»e-plica4ef pret- 
tily Taried with green, red, and blue ; epire tob*prominent| ob*. 
tnies left lip elerated. Z^Oamd. PL VIII. Fig. 158.- 

16 Species. 

8th Family. 
PuCAcaA f « (2 Geaira.) 

Aperture of the shell Qot dilated ; columella plaited. 

AU tea ahella, dietlaot ftoai the Aiim«il«t whioh are laad 
ibeMsy by their geneial Iftm and pnjeeting spire i and fnai 
the VolutsQ, Mitree, 4c*9 having uo notcU at the base of the 
aperture. 

CHmII ooof*eliite, ovate^cyUadflca}, generally itrialed tiaiw* 

' versely ; no epidermis. Aperture oblong, entire ; right lip acute ; 
one or moie i^aits, mually thick and obtuse, oo the colameBa; 
Spive pfonunflnt* 

'Type. Tomatellafiamima%. (Voluta flammea. Linn) 

Shell oval, ventricose, transversely striated, white^ with red, 
wavft loagitttdiaal mariuaga; apire conotdal, coinmeUa aridi 
one ibid. PI.Vin. Fig. 159—-^ flpeeict. 

2* Pteaxxdbua I* 

Sbdl tomted* ao epidermis. il4;iertaie aitire, semi-oTal ; 

outer lip acute. Columella straig^ht, projecting at the base,, 
sabpeiforate ; three transverse folds on the columella^ 

Tjp^ P^rmMhdoUbraim%, (Trochaa dolabiatas. liaa.) 

Shell conico-torrited, perforate, smooth, white, with sur- 
rounding yellowish lines ; columella recurved ; intc rior of the 
lip toothed^andtttlcated. Stmik America. PI. VilL Fig. 160. 
5 Spades. 

* A rainbow. 2d species. — JUaixiarck s type is H, mida, 

t /from plico, UfftkU t l-rom §mm, !• fMM In # Mitf. 

• J ifilaWf 4ttrjl*ime eBUur, || From jyftrnmh, a pTrrnmia. 

■ «« axe, 2d Species— Laman;k'» tjpc is 1% terebelfmn. 
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9th Family. 
ScALARiANA. (3 Genera.) 
No plaiu oa the columella; aargins of dit apotee csie^ 
hikf oiiitod* All aca shcIU. 

The shells of (he Sealariana have a tendency to form n loose 
spire, so that the whoris are often disimited, and do not rett 
one on another. - 

L VaaMBTUs 

Shell thin, tabular, loose spiral; spire adhering by the apex. 
Aperture orbicular, margins united. Operculum cartilaginoui. 

This shall has great resemblaoce to a tefpoJa ; its aniina], 
however, is not one of the aumuhiat but a tnie mMiwomh and 
property placed with the trachelipoda. (See Adanson's Senegal, 
PI. xi. I . Vermetus.) The vermeti are conunooly found in 
groups, twistad together. 

One Species. Vermetm hmbrkmUs t. 

Shell attached by the apex of the spire, extended anteriorly 
into an ascending tube, thin, transpareot, reddish ^eiiow. 
Smtgmi. PI. ViU. Fig. 161, 

Shell sub-tunrited , spire more or less elongated, last whorl 
raXher larger than the penultiuiate ; ribs longitudiual> elevated, 
inteinijpUs4» snb-aimtaii Apertare neaa^ round; ouivghw cir* 
colady aaited, and teminated by a thb cnrred rartx. 

Type. Scalaria pretiosa §. (Turbo scalaris, Linn.) 

Shell conical, umbilicated, loose, spiral, pale yellow; ribs 
white.; whorls disunited, smooth, the last Tentricose* ,Mim 
Sm. PU Vlli Fig. recent species, and 3 fossil 

3. Delpuinula ||. 

Shell sabdiscoidal, or qonioali umbili^^ated, solid, internally 
pearly, wborls of the sfire xoogb, or angular. Apertaie entire, 
round, sometimed uiangularj margins united, generally fringed 
or varicose. 

Mrtittgaishad fran tacbo, by the nnitad naiyins. 

* From term$y a n orm. t From hmhrictis,amtrttHlttnL 

Dial, lirom ddpkum f a duiphhu 



Digitized by Google 



Tjpe. IHiliiiiiiiiii inwinmki (TMoMflteM. Utm.) 

Shell Bubdiscoidal, thick., transversely rudely sulcated ; fur- 
nn^^ with very large, curved, jramoftet jagged appendagei 
vaiiflgilod witb red and brown ; tpliia obCnse. JnMam Ocmm* 
PL VIIL Fig. iaa.-i-d reoMt tpeoway «nd 7 kmds 

10th Familj, 
TtTEBiVACiAt. (SGenera.) 

Shell turrited or couoidal ; aperture round or oblong, not 
dilated ; margins disunited. 

All sea-shells, and appear to be opercnlated. When placed 
on their base, the nais is always mote or less Inclined, ne?er 
verticaL 

1. Solarium t. 

Shan orbicular, depressed conical; umbilicus open, always 
crenate or toothed on the internal margins of the whorls* 

Aperture subquadrangular ; no columella. 

The crenate umbilicus of the solarium sufficiently distin- 
guisbes it from the trochus and planorbis. 

Type. Soltsrktm perspectimm^ (tVochns perspec- 

tivug. Linn.) 

Shell orbicular, conoidal, longitudinally striated, whitish 
jeBow; bands articulated with white and brown, or chestnut 
eolour nenr the sutures ; crenatlons of the un&biKcna very 

small. Indian Ocean, PL VIII. Fig. 164. 7 recent species, 
and 8 fossil. 

% RoteUatl. 

IShdIl orbicular, - shining, no epidermis^ S{nre very afiort, 

subconoidal; lower face convex, calioufi. Aperture semi- 
circular. 

Dtstittguished from tcoclms by the lower surAice being 
remarltably callous, and from the heKeina by the ealtous not 

being confined to the columellar lip, but extending over a 
large portion of the lower side of the shell. 
Type. B»Mm lkuoUtt«%. (Troehus veetfurlns. Irsii.) 

• Jn^^ed. t BmtMrhhntusJasJdmitd IM» « imf 

i 4 **'^diaL kferspeUwe. 
I^Mty«MN«M. if marked mfUkmaelmet. 

I X 

i 
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convex, con6idal, very smooth, pale fletli- 
oolour ; numerous iindalated« brown, longitudioal lines ; whoris 
cootigiiMit lowtr Cm wUla itfiwiilifr—fmi. PI. Vlil,* Fi§» 
16^ 5S|pedet. 

8. Troches*. 

Shell conical, spire elevated, sometimes rather depressed ; 
periphery more ^r less angular* oflkeii thtn and acnte. ApeKure 
dt p w M cd tranmraely; spasgins diniiiited at the vppar part. 
Colnmella aaebed, more or. kss prominent at the baaew An 
opeicn1um« 

Many trochi hate, a hnlliaat pearly snrfaeet aad aeveral 
liave iongitndmal riba, whidh, we believe* are never fond in 
the tuHjo. 

Type. Trochus imperialist, (Idem. QmH!) 

Shell orbtoalar-conoidaly apex obtuse* brown inclining to 
violet above* white h^ow; transvene fnirowiy imbiicata^ 
•qnameae ; whorls convex, turgid, radiated with a iymaoee 
margin ; squamae complicate ; umbilicus funnel>&haped« — Bouth 
Smm. PL VIIL Fig. 166. 69 Species. 

4. Monodontat* 

Shell oval or conotdal. Apertore entire* round; marguis 
disunited at the upper part. Columella aiclieJ, truucated ai 
the -base. Operculum orbicular, thin, horny, 

Distiaguiahed6om trochus chiefly by the more circular form 
of the month ; from turbo by the columella being truncated at 
the base, and formiog a ckaraeteiisLic denuiorm projection in 

» 

the aperture. 

Mmnndomiapag^dm^. (Turbo pagodui* lean.) 
Sh^f obliquely eooleal* imperforate* tubercular* ribbed longt- 

tudinally, transversely furrowed, brownish grey; ribs terrni- 
nating in long* compressed tubercles beyond the. margin of 
the spires ; lower liue white* wi& concentric furrows* pimpled* 
MiMm Oceoift. PI. VIU. Fig. 167. 25 Species. 

5. Turbo 11. 

Shell conoidal* or subturrited * periphery never compressed-; 

* A chiWft top. ♦ ImftnoL. 

\ Frtm (AVfWi one, aud od^c a tootk, i Pagoda, . | A wrmtk. 
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-VMS Aw9$^ wmmL ApiclM Mtif^ iwnri, mK diNwrbed 
l>y iIm frnkw^ wkorl ; lips dicuiitod «t dM upper puf, 
.colamella acch«dt flfltteagdj not Uuooated at the base. An 

ajrft of Ibe ibdl it ftMTiUy more iaeUned tluui that of ' 

the tiochu«» 

• Type. fVr6o marmoratus*, (Idem. Lmn,) 

8bitt aibovatOi ymj voa tifeoao , taifierfbrafte, Miiootht nntliiid, 
•or wiliiMicatoJ wiA gtoi, wkite aad bmm; hoi whoU inaif- 

versely nodular, in three directions; upper nodules largest; 
base of the lip expanded, caudate; mouth silvery. IjuUom 
^Omm, H. VftlL 168. 34 Bpetm. 

6. 'PKaiaziat. 

Shell oval -conical, solid. Aperture oval, sublongitudinal* 
Columella flattetied» truncated at the base, separated from 
•IhonflitiipbjftmrmriiM. latarior ibce of tbe ngbtlip 
itofw md or a4ri|Mi, wnk a oaflvi mumiif midor its nminit 

The planaxis is distinguished from phasianella by the trun- 
cation of the columella ; it is transversely, furrovped externally, 
and geneiaUy of amall aiie* 

Shell ovate conical, imperforate, transversely sulcated, white, 
spotted with black; spots subquadrate; margin of the lip 
MM I iotenuilly ttikted. AnUUes. PL VliL F%. 169. 

7. Phaai«iiella§. 

Shell oval or conical, solid; tfae last whorl much lar^^er 
^lan any of the others. Aperture entire, oval, longitudinal, 
iBGluiod obltquely towards the base of the columella, round at 
Ao lower part, and contracted at tiie upper; Upa diwuiiedat 
the upper part ; right margin acute, not reflected. Columella 
^•Okooth, compressed* attenuated at the base. Operculum cal- 
caftoua or homy. 

Gonerally smooth, brilUant ahdls, without any epidermis, 
.and ornamented with various lively colours. 

* Marliled* i FkUtened axisi I hnrroited. 
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SypcL . J^MmBUa: hnkmMm\ (Bmmm MnJe. 

:ameL) 

Shell oblong-conical, rather tihin, smooth, palish yellow, 
Iraosversely fasciated; fascia^ numeroiiSy varioualy vanegatBd 
«nd apotted ; ipex of the ipiw ^cvto. Nm^adkni. YLVUl. 
F%. 170. 10 Species. 

8. Turritellat. 

Shell turrited, not pearly. Apertuie rounded, eiitire» margins 
diwinited at the opper part» not reflected ootwardi; m sinmi In 

the right lip. Opercnlum orhicQlar« homy. 

Distinguished from turbo by the general form of the shell, 
and by the ainos on the sight lip, a constant ebamcter* Most 
of the species are transTeisely esrinmed or eCriatetly twt none 
of them have rertieal ribsy ▼arioes^ or tnbereles. 

Formerly all the turrited shells were called screw shells. 
. Thus tuuiteUa, seal aria, cerithiuob ^c^, were 
vith the tnie'sorew shelli tesehra. 

Type. TurrUeOa dupUoaiaX. (Tnibo dnpUcatos. lAnn,) 

Shell turrited, thick, heavy, transversely sulcated and ca- 
xinated, whitish yellow, apex reddish; whorls convex, cari* 
nated; the two middle carinss mo^ i^romuieot Caaii ^Conh 
.mndsf. PL VUI. Fig. 171. 13 reeent Species, and fossil |. 

Section II. 

TmAOHBUPODA with a prqjeclm|r siphoB. (Z6opbaga||.) 
The animals of this section breathe only water, whidi is 

conveyed to the branchiae by the projecting siphon. They are 
•all camivorousy marine, without jaws; and have a retractile 
p r ofc o >e b . Two tentacnla on the head. 

Shell spirivalve, ensheathin^, aperture canaliculated or 
notched, or merely inclined at the base. 

• BagmftKnyg fti i i iwi i i . t Dim,finmimrltfmUiaetmP€r, 

t DttAled, became it is M-carhuUed. 

i Detmarets has described a new ffenas, established by Fremioville, 
which we shall add in this place. It nas been called Rissoa ; we give a 
Hgure of one species. 

Shell nnivalvp, oblonw- or turrited, ffcnerally famished with prominent 
longitudinal ribs, aperture cutire, oval, oblicjue ; no canal at the base ; no 
tooth, nor plait ; margins united, or nearly united ; right margin inflstAd*BOt 
reflected. No umbilicus. Gulf of Genoa. Fi^. 172. (Vide NiiwswM* 
ktm da Scieneei, or TVokveau J>ietU>inmre d'tiitUnre NaiurMk*) 

Vol. XV. S 
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at tfit htm ^ tiM «|parlm it always wMlfati m iIm tiiiidBt 

ditappears, and the two last have only a notch^ aod a small, 
lofTy infiUaad nuurgin. 

1st Family. 
CAHAI.I7ERA. (U Genera.) 

Shell with a canal^ variable in length, at the base of the 
aperture, the right margin of which doet not alter by age. An 
operculum. 

This family is separated into two divisions. 

1st Division, 
lio MBitaii^ Tatbt on tha MBhl lim 

1. Cerithium*. • • 

Shell turrited. Aperture short, oblong, oblique, terminated at 
tiM baae^by a ilM»t tin n ca le d or earved canal ; nerer notched. 
A aligbl channel at the npper extninity of Ihe tight lip* Oper* 

culum small, orbicular, homy. 

The spire of the shell constitutes at least two thirds of iti 
nhole leiigth; the laat whorl being bat UtOe larger dian tite 
preceding one, the shell has the form of an elongated pyraml- 

da! cone ; surface generally striated or tubercular, and some- 
times varicose. 

A tifaoraigh knoiwisdge of tins mimercwii genas ia vicy im* 
•portant to Ihe modem geologist. 

Type. Cerithium ipalustrei. (Strombus palusLris. Linn.) 

Shell turrited, thick, longitudinally plicate, transversely stri* 
ated, brownish ; wfaoris tfi-stiiated, the kat with Tcny n na m o n i 
' anhdfbim striv % Hp snb«*cienate« 

East Indies. Fl Vill. Fig. 173. 36 recent species, and 60 
fossil. 

2. Pleurotoma+. 
SheU tarrited, or fuBiform^ terminated at the lower part by a 

• From Cei-iies, aeem <^ a waxen cohur / 

f Qfthemtenkei: fjunaidc's ad genus: his type is C. gigani&m, 

: f ram ^x«m«, iftegUe^ mi4 rtf^nm f* est, 4eaomia the ebmuMitfc issnia 

on the right lip. 
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•Inligfal onMl^ mora or len doiifttei. A iiwn et thwui ia 

the upper part of the right lip. Operculum obloDg, horny. 

Type. Pieurotoma Babyhmca\ (Mures Babyloniiis. Lmn.) 

ShfiU fiuifonii, tnmted, InatfieiMlj rmi»>trfi» aadteMt 
white; buicli tpotled with black, spota ijiadraugular ; whflilf 
convex; base rather long. 

ZMEion OceoM. PL VIII. Fig. 174. 25 recent species, and 30 

3. TmbtneUaf. 

Shell turbinate, or snbfusiform, channelled at the base ; from 
three to five compressed, transverse folds on the columella. 

Diatiagtushed from voltitay bj tiie canal at Hie baaa oCtiM 
aperture ; from anuraz by bann^ no .wtees, and from ftieio* 
lavia bv tlie direction of the folds on the columella. 

Type. Turbmella comical* (Vohita turhinellus. Xzim.) 

ISOiell ovato-tarbinatad^ aateiaagiilar« trai|t?eriely aukatai^ 
widi white tinban^ on ayeiyaida; iateiatiaaa of thalabaiolea 
black ; upper part of the last whorl surmounted by thick elon- 
gated tubercles^ trifurcate posteriori j« and near the base, muri- 
eatad with other livpla tahacdea ; afiie vary shorty acmninatad ; 
cohmiella q[iiadripticate. 

JiMmOwuL ttvm. Fif. 176. SOSpadw. 

4. Cancellaria §. 

Shell OTal or tuxxited. ^p^|urp sub-canal icu 1 ate at the base ; 
wai vary iliort or scamlj.pifoemible. CohuaaUaidailfd; 
tMB mmemB of kfWf gpn^rally traaarefie ; lip Knksp^ 

internaliy, 

.Type. Ctm^tliMria re^ieulata}^ (Voluta reticulata* Xam*} 
Shall ovaliy ventiioiisay.peiforatey tbieky traoaYaiaely nvfoep^ 
retienlated with oblique loogitadinal strin, slightly marked miik 

yellowish white, and red zones; wliorls convex ; sutures com- 
pressed | Hpper part of, the columella smooth* lower portion 
teipliaale. 

Mmik AHmik (Iktmt. PL VOL Fig. 176. 19 leoant /iqpedia» 

aod 7 fossil. 

• Bt^imnan. T — mVs Iftfl igsef. His typs is P. fcniffisiifc 

t Dm, 2\rb0. 

t g i iMar . IffMuppkra flhipteiai; hb ty^ is ^'♦• a lgMiy . 

8 !2 
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* 

5. Pftsciolaria 

Shell subfusilorm, channelled at tlie base, no varices ; two 
or three very obliqiie foidi on tbe columella^ near the canaL 
, Dbdngalthed htm fmiis by the Ibldt on tbe colomdUa, and 
from turbinella by their oblique direction. 

Type. F<i$cioiariattiUpa\. (Murex tulipa* Xtim.) 
Shell ftiaifenny ?entrico6e in the middle, smooth^ reddiib 
Ofange-coloured, or marbled with white and red; brown trant'' 
Terte lines at unequal distances ; whorls very convex ; sutures 
'mai g^inaily fringed ; base sulcated ; lip internally white, striated. 
AiMki. PL VIII. Fig. 177. 8 Species* 

6. Fosntl. 

Shell fusiform, or snbfusiform, channelled at the base; Ten* 
tricose in the middle, or lower part ; no external varices \ spire 
elevated and elongated ; no fissure or sinus in the right lip* 
Columella smooth. Operculum horny. 

Type. Fma colm §. (Murex coins. JLtmt.) 

Shell fusiform, narrow, transversely sulcated, white ; apex 
and base red ; belly small ; whorls convex, nodular carinate in 
the middle s base slender^ loi^ ; lip sulcated intemallyt margin 
toothed. 

Indian Ocean* PI. VIII. Fig. 178. 37 recent species, and 
13 fossil. 

7. Pyrnla-tt 

ttidl aubpynform, channelled at the base, ve tt tricoee at th« 

upjf>er part; no external varices; spire short, somethnes fiat* 
tened, columella smooth. No fissure on the right lip. 
' Hie pynala differs widely from fusus, by its short spire, and 
liy the* remarkable inflation of the last whorl, being ahrays at 

the upper part of the shell. 

' Type. Pyrula canaLiculata IT (Murex canaliculatus. Xtnn.) 

Shell pyriform, ventricose, thin, rather smooth, palish yettow; 
upper part of the whorls angular, with flattened tops ; ehaaneis 
of Ae sutures distinct ; angle of the upper whorls crenate ; base 
rather long. 

Camada. PL VilL Fig. 179. S8 Spedes. 

} A dutuff, JLftmarrk's third spedet ; hls type |0 F. colosseus. 
8 MMm.fiwH piprum, a pear, % ChmneUed, 
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IbfcT. ¥. On !*• liMAw Oatmhy of th^ mUt PMo, 

with an Account of its Culture in the Garden of the 
' Horticultural Society; and Observations on the Im^ 
porimee of obtaining tmprooed Varietiot of the eui- 
tivated Plant ^, j9y Joseph Sabine, Esq., F.R.S., ^c. 

The pomsBton of the plants of the Aalm Wild PotfUo hm 
been' long a desideratum, and from the great importance an4 

extensive use of the cultivated root, the subject o( course becain^ 
mi object of attention to the Horticultural Society. In my opia** 
mujdcationa with the Society's oonrespondents on th^ other sidf 
of the Atlantic^ this was pointed out as one of the most interest- 
ing objects to which their attention could be directed i and it is 
w'lik no small satisfaction ,that 1 am able to stats that our in* 
qitiries have lieen successfuL 

Great doubts have existed as to what parts of the new world 
the natural habitat of the Solanum tubero£WQ or Fo^to should 
)>e assigned; and the question is even now a mattsr of dkcmt* 
pum among Botanists of the greatest erolntnce. Tba vefetable^ 
in its cultivated state, vas first known in this country as the Po- 
^to of Virginia ; I conceive, however, there can be little doubt 
that the plants which Sir Walter Uaiaigh found in that colonyi 
and traasfeirtd to Ireland, bad been preyionslj intnidiioad thm 
firom some of the Spanish territories, in the more southern parts 
of that quaiicr of the globe; for had the potato been a native 
of any district, now forming part of the United States, it would 
before this time have been found and recognised bj the botantoa^ 
collectors who have traversed and examined those countries. 

From the Baron de Hiimboldt's observaLions on the potato 
in Mexicof, it seems certain that it is not wild in the south* 
IVestem part of North America ; nor is it known otherwise thm 
as a garden plant in any of the West India islands. Ite exists 
encc, therefore, remains to be fixed in South America, and it 
seems now satisfactorily proved, that it is to be found both in 
elevated places in the tropical vegtons^ and in the more tern* 

* From the Hortiodtural ft«sactf«as. ^ ^, ^^.^ „ 

11* fftgelBI. 
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perate districts on th« weetem 6oastA of tke sontlieni part of 
that division of the new world* 

Mo im^S m g to MoUna^y it gimt wUd ihttdintlif n tbt §Mm 
a Chilt «kl itt iti Mtotl mmU m cilkd hf ih» nt£wm M i ^f 

producing, when uncultivated, small and bitter tubers. The 
Baron de Hamboldt asserts that it is not indigenous in 
BMi mat m my pttt of ike CkodiUetas tltaat«d uiider tlM 
lVo|rfet* Bat tbb ateCemflnt it eontndietad by Mr. tambtottt 

on the authority of Don Jose I'avon and of Don Francisco Zea; 
the former of whom says, that he and his companions, Dombey 
Ini IMs, htA not only gsdiofed llie Solatium tuberoltom wild in 
CMIv tat alio la Peru, in the etifiroiii <(f Uttta; and fhm late 
has assured Mr. Lambert, that he had found h growlag la Hie 
forests near Santa Fe de Bogota. The above account of Pavod 
it tether coafinaad by ofvideace of a ipoeiBien gathered by 
iim bk FeiQ, aad now fonning^ a part of dib heitiaflnfa of Mr. 
Lambert, with the name of " Patatas del Pern.** 

Mr. Lambert, in his communication to the Journal of Science 
md Ae Artt^ wbidi I have referred tO| auppoies tiiat the wild 
potato li 10 be Iband on the eafltem, aa well at the WMtem and 
northern sides of South America. His opinion on this point 
appears to have been founded on the following circumstances : 

Aaiong the apedtteni in iht Herbarittm ibnned by CoBimei!^ 
iODy wbea lie aecompanied Bougainfflle in bis voyage loond the 
wmMf la one of a Solanum, gathered near Monte Video. In the 
Supplement to the £ncyclopedie, (Vol. III. p. 746), this specimen 
was described^ on the authority of M. Danal of MontpeUer, as 
balcwging to a apedin dlatuust ftom Solanom tnbeiosum, under 
Ibename of Sofantun Coounersonil, and it was subsequently 
published by M. Dunal, with the same name in the Supplement 
to his Solanorum Synopns\. (The article ^rom the Encyclop^die 
la i^en below ||). BIr. Lainberty however, eonjectnred fhit ape* 

• Bitt. Ntti, du cm* p. 102. 

t PoUHml Fsnayonthe Kingdom of New Si>ain. Black's £d« Vol.IL p*|8e^ 

t Journal of Science and tfie Arts* Vol. X. page $ J»age ol 

j moreiu (]e Cominersoo. Solanum Commenonii. Sotftonm caide bar- 
baceo, piiogo ; ibliis pinnatis saUsrratis, pilosis : florihna cwwMmOm^ Ut» 
•laauDiwj pediceiiwartiaaMli. Dan. jSippL Sol. MSS, ^ 

Toufe 
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cimea to be that of the type of the cultivated potato, and was 
induced to do so by information received from Mr. BaldiriB»aM 
'AnoiiBVi iMrtftMity tbia^lMi frt wl ftynod the floiniiiiBi t^moMHa 
wUd^bptii t Itorttt Vidta» md m Ihe wanity dt MniilawnAo, m 

well as from Captain Bowles, who had resided a considerable 
time at Buenos Ayres, aod who iiad told him that this plant was 

The above statements certainly confinn the cMstence of a 
plant in sufficient abundance near the shores oi ik^ Aio ds 1ft 

MM ;'l«t IIm fffoof thit H k tlie Solaaam ti^fot^ 

sition to the decision of Mr. Dunal, rests only on the opinion of 
Dr. Baldwm, and Captain Bowles, without the usual satisfactory 
evidoBee €f spaciiaem, which have aot beea tvppiled by ^kAm 
of Am geirtkmni 

In order to elucidate the question as much as possible, 1 
applied to M. Desfontaines, Director of the Museum of Natural 
Halory in tiie Judia da Roi Paris, te peraunifln tokav^ • 
tomig vttda ol Cmmim^i origiMd fpmaieBy wbkk was 
deposited in the Hsfbaiinii mder hn eliMfe. Witihmt awalky 
and kindness which I cannot too highly compliment, the en* 
tim i ^i B eimB wa^ wiliiout delay, transmitted to It hm 
MMh tiie •ppmrnm of beiag in % dwaif m itontad' ftalt. 
The label affixed to it if dins dewsribed; ^ Hispanis To- 
mates — flores sunt pailiduli — de la plage du pied du Morne 
de Monte Video en Mai, 1767." The siae of Ifae blcmom it 
#vUenUy larger than that of tbe S. tnbmiiiiey ywder iiwler 
oircumstances ; the depth of the divisioai of the flowers, and the 
larger proporUonal size of the terming leaf} present striking 
jdii|<mioei frqia oomapoodeai rOf tte eeimmi polito. 

IVrale la plante est convsrte de poils simples ; elle a les pi as nands ap. 
ports avcc le Solr^niim tuberosum ; elle en difT^re, 1°. par ses leuilles pro- 
jEDdement pi&nftii&des ccMune ceUe de la PomiJie de terre, mals doat 1m 
flSoIss sesflkt vt WB»X ms sltemativeBieiit in^gales. 2^. pur la folkle im- 
paire, qui est ties grsndc. 1°. par la coroUe, qui est icinq divifimm'liL 
Maq, si^es* La racine de cette plante est encore uicoiurae. 
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y«ry Hid* iMiiriMtt if f>eroeptible on specimen, wliieb, ifil 

had been taken from a plaot of S. tuberosum, would probably 
have been mocli more hairy, as it usually is when stunted. It 
it alio MMMwbat angular that Gonnnmoay w1k> could not hut 
know tiia 8* tuberosum and its vanoos uaiftet, ahould haira 
aflbted that of " Tomates" to his specimen ; this makes it almost 
osftain that ha did not consider it to be the potato. On these 
grounds I havu ventuiod tohaaitata in ooncuning in the ophdon 
of Mr. Lambert, that wo hare auffetent ofidenoe of iStm gfowlh 

of tlie wild potato in tlic»ncig}ibourhood of the Rio de la Plata. 
It possibly may be found there, but its existence in that part of 
AMncn ia not proved^ aince it aeemt tolanOdy oeitaan that 
ConinHfaon*a plant is not it, and Mr. Lamhart does not aopposo 
that the plants seen by his correspoudeiit aad fiieud were 
diiTerent from Commerson's. 

Eariy in the spring of the present year, Mr. Calddea^t iHw 
had bean wm» tuno rtaidsot at Itio Janeiro, in the situation of 
Secretary to the British Minister at that Court, where he Imd 
been indefatigable in liis exertions to forward the objects of the 
Horticnltttral Socielgr, xotamed to Bngland, having prevional^ 
takan a jonmey acroaa the country, and viaited the prtneipal 
places on the western coasts of South America. Amoncr many 
articles of curiosity which he brought with him, were two tubers 
of the wild potato, which he sent to ma with the ibUemg 
latter: 

XmIiimPIm^ PMttfe a^ttve, Febnuny Mtb, HSUr 

a 

It ia with no amaQ degieo of pleasure that I am enabled to 

send you some specimens of the Solanum tuberosum, or Native 
Wild Potato of South America. 

it aa found growing in eoniiderable quantitiea in rafines in 
the immediate neighbourhood of Valparaiso, on the westm 
side of South America, in lat. 34 § S. The leaves and flowers 
of the plant are similar in every respect to those cultivated in 
England, and eisewbeiu. It begins to flower in the month of 
October, the spring of that clunate, and is not very -prolific. 
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He XQOli an smattaad of a bittadsb tttte* aoM with lad tad 
o^bm with ^^llomh skiiif. I am inclined to think that this 

plant grows on a large extent of the coast, for in the south of 
Ghiii it is found, and called by the natives Maglia^ but I caimot 
4iM»fer that it is enplojed to any pbrpoia. 
I am indebted for these specimens to an officer of His Mar 

jesty's ship Oweu Gieuduwer, who left the country some time 

a£ter ma. 

I ntkf mjdaarBk, ever sinosnly yio«r's» 

Alexander Calbcleugh. 

.The two tubers were exhibited to the Society, and a drawiog 
made of tbciA before they weise planted. Had there been a thirds 
I should haf« been tempted to bare satisfied myself as to tha 
real ilavour, which Mr. Caldcleugh, as well as Mdina» describes 
as bitter* They were planted separately in small pots, 'and 
•peedily vegetated; they grew rapidly* and were subsequently 
tamed oat into a border at about two feet distance from eadi 
other, when they became very strong and loxariant. The blos- 
soms at first were but sparingly produced, buLuji Llic plants were 
earthed up they increased in vigour, and then boie flowers 
abnnd^y ; but these were not succeeded by fruit. The flower 
was white, and difiered in no respect from, those vaiieties of the 
oommon potato wlncli liave white blossoms. The leaves were 
compared with specimens of several varieties of the cultivated 
.potato, which generally were rather of a more mgose and un- . 
eren surface abovso» and with the veina stronger and more con« 
spicuous below, but m other respects there was no difference 
between them. The pinaulce which grew on the sides of the 
petiole» between the pinnse of the leaves* were few, not near so 
mumwous as in some variieties of the cnltiTaied potato; but in 
specimens of other varieties that were examined, their leaves 
were destitute of pinnuim, so that the existence of these ap- 
pendages does not appear to be so essential a characteristic aa 
has been supposed, and aa is stated in the St^ppUmem io the 
Encyciopedie. 

The .earth wilh which the plants had been mQulded . up had 
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iMttt ^»plied ia cooaiderahto quantity, so as to lom axidlfe, the 

Aogust, rmMrsfrofli AtiMtSAodjoiBtiof ^ coimdsteM 

pfolruded themselves towards the suiface of the ridg'e in great 
numbers, and whea tbey reached the light, formed coosidesabW 
s^h^ti^K^^y l^Qi^uj^utj^^ Jli^td^^iifl^ iMifeclK l)ikfO0iii^Nitfl^^ it^^ tkltu^^t stik A^iii^ji^tt ttlt^^ ^^^^'^^ 
pkmtt beeaiiM oie mim of naay apparently diikcat pl—ti 
iuuiog from all sides of the ridge. The appearance of these 
THitTf i" tach qMWrtitit kchiced.adwifat a* to th« idaati^ of 
thftplaal witbiw eovMoii potato, ^diich doubt wm laaranMd 
when it was afcertaifiedy that ao lata aa the nuwtlt of Angoataio 
tubers had been formed by the roots. The runners were, how- 
avar» no ochatwiaa dUitont ftoaa what aca fiormad by the ai^ 
lifalad potato uadar grnnd, aompc thai ^kej wm mo 
vig'Moos, oa wall aa flBOio Biiaaatwaa* 

The plants have recently been taken tip, and all doubt re» 
spectiog them is now removed; they are unquaationably the 
Sotamm tnbmama. Tha prinoipal atoaw> wlian axtandadi 
neaauved mova dm aavan IboI in kegth ; the prodaoa waa awat 
abundant, above six hundred tubers were ^thcrcd from the two 
planta ; they are of vahoua sizes, a few as laige or largex than 
ft pigaon'a agf t Atben aa aoMll aa ^ oiiftMl onaa, nlfaar 
attgalar, b«t mora globiilar tlnai oblong ; soma ava wlnta» othaia 
niarked with blotches of pale red or white. The flavour of them 
when boiled was exactly that of a young potato. 

The compoat used in moaldiag up the i^anta waa vacy muhIi 
aatvmted wHh auuanre, and to diia omnalaiioa I attrHmte the 
excessive luxuriance of the growth of the stems ; had common 
garden mould been applied^ they would not probably have 
grown 10 strong, and I aupposa ted whilat tiw plaola waaa 
ihiM rapidly makng atena and laaraa, iIm fonMtioft of ikm 
tubers was delayed, for the prodtretion of these has been the 
work of the latter part of the season ; they cannot ba called 
Mly ripe, nor hare they attained the aaie wbieh tbay jpneMMly 
bare done if ^ey bad bean fbmod earliar. 

They will, however, answer perfectly for the purpose of" re* 
production (or for seed, as it is technically oaUod)» and thay aia 
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in BilAldent plenty to ht •nfcfc c te d to treatment similar to a 
common crop of potato. The result of another year's ex- 
perience is necessary to enable us MIy to obserre on tlm meriH 
and vahie cf this new mtrodnelioD ; Init 1h6 Mowing changes 
fdteady appear to htcre atteird^d Hs mbjection to cultivation 
tfre produce is most abundant, the tubers have lost all the 
bitterness of flavour which is attributed to them m the natural 
iULlby and their siaa ia incteaifld fentarkaUy^ ifirom aH whidbi 
llicnmstancea t am disposed to lot&tf 4iat tfte original cttM* 
vators of this vegetable did not exercise either much art or 
patience iu the prodaction of their garden potatoes. 

Tb% ttdreasM growA of iBtut potato^ not only fn thoie king* 
dOnnSy bat almost In ei^ury cftiRzed part of the globes has i o 
added to its importance, that any information respecting it has 
become valuable ; the subject of this commuoication may there- 
ftifB tttvtbe withoat interest* With the exception of wheat and 
rice. It is now certainly the vegetaMe most employed as thelbod 

of man ; and it 18 probable that the period is at no great distance, 
when its extensive use will even place it before those which have 
hitherto been considered ^e chief staples of life. The effect, of 
the nnlhnited extent to wMdi its enlthration may he carried, on 
tfie human race, must be a subject of deep interest to the poli- 
tical economist. The extension of population, will be as un* 
hi^nded as the prodaction of ioodf which is capable of being 
pfodneed in very small space, and with great IhdShy; and the 

increased number of inhabitants of the earth will necessarily 
induce changes, not only m the political systems, but ia all the 
artifieif^ relatiiins of drilized life. How lar snch changes may 
tGOndttce or inisflMtfe ue hapjpinesS of insnltiiad, is Tery pro* 

blematical; more especially when it is considered, that since the 
potato, when in cultivation, is very liable to injury from casn* 
alties of seasoo» and that it is not at present known how tokeep 
it in store for use beyond a few months, a general faOnre of tiie 

year's crop, whenever it shall have become the chief or sole 
support of a country, must inevitably lead to all the misery of 
famine, mote dreadful in proportion to the numbers exposed to 
its ravages. 
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Under sack corciuntlftDOMy aad with siadi » pmpeOf it is 
•mely « parMH— at duty of iKoM wIm b«v6 Ae nMna and 

power of attending to ^ tnl^eet, to exert themtelTes ia ■elect- 

iDg and obtuiiiiDg varieties of potatoes, not only with superior 
i|aaUtitt in flavour and pcodaettfeneMi bat which ahail be less 
aa l j f a c t in iaiarj by clMnf«a of waalbcf when ia growll^ and 
wliidi may poateu tbe qaaUty of keeping for a length of tiai% 
either in their natural state, or under the operation of artihcial 
liaatment. This is one of tbe objecta to whioh tha cam and 
iMf|pMa of tha Horticaltnral Sftfftfrtjr oaghl to ba d f f tflttt 
Under itt a«i|Meaa»and by itt maaaa, some new kinds have been 
brought into notice, but a wide field of exertion is stiii before it 
With tha potatoes cuitivated in South America at the present 
tina wa ava vary littie ao^oainted ; there ie one asfcoiaUy vhkh 
baa bean heard ol^ bat whidsi baa not yet reached us, known at 
Lima as the yellow or g-olden potato, and wliich is report^ 
to be fur superior in tiavour to any now grown in Europe. 

On the tab^ectof the potato there ia ahie a point of otnoaiiy 
and mach intareat open to thoee who have leisnre and opportut 
nity uf conducting' the investigation. Several accounts of its 
introduction mto lilurope» and especially into Great Britain, an^ 
Iralandy aie before the pnblicy differing from each other, an^ 
none exactly correct % the entire trath is probably to ba extradefl 
from Lkc whole, aud ouulu to be supported by references to the 
original authorities for the ditlcrent facts. To these^ in order 
to mdar tha early history of the potato coo)pleta» an aoooant 
of ita original discorery^ and tha obeer?ationa made on it by 
the first and early visitors to the shores of SoliUi America, 
ihottid be obtained; and this research would probably lead t^ 
A. of the riimwahiniTai attandhur itefixet iiitmdiiciiMn 

into Virginia, wldoh ia at praaaot invidvad in obscurity. 
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» 

Aax. Vi* QbservatioMS on the Project of taking down 
amd founding London Bridge, 

[By a CoTfespondent.] 

It is a matUr oertainlj of great iatmtt to iota of iOMiiee» ta 
JbMv wbat eftet Hht itmpTal of o dam produsng a fidl of 
^tar fTMtward at lugli water sometimes of two feet^ and eastp 

ward at low water sometimes of nine feet, from a great river 
like tho TbamM, would have westwaxd and aastwwrd of thai 
4ma ia ra^iect to tbe bed and skorei of such arireri and ndie* 
Aer a more lhM|iieDt tmmdatioti and sataratton with water of 
the low lands will cause miasms aud peslilcntial diseases agaia 
to prevail, should the means of ytOfpiifi^ such iauadations 
«r of qaickly draining off the water aot be imnediately ol^ 
tained. They look forward with great anxiety to the eiqpe* 
riment ; and the knowledge that this dam has existed many cen- 
tnrieSt that the river passes through a dense population, that 
tha estates of indiridaals have been regulated by it, that the 
levels of tiM lowest floors of houses and those of the streets in 
the low lands adjacent, have reference to tliis halm of the river, 
adds much to the excitement ; for the intenseness of the ioterest 
always increaiea with the haiaxd of the Ihrow* The oomj^laints 
f>f the mhabitants on the banks of the river» like those of the 
dumb creature subject to the knife of the surg-eon, are not 
iieard in the eager pursuit of knowledget and in the speculation 
nf fotnre ameliorattott. Theia am others who hara gnat 
ittflnenca, and are urgent for the demolition of London Bodge, 
looking to their own gain in the erection of a new one. 
A miithftmati^*^Pi like to him of Lapata, has brought his im- 
plements to tiie qnestimii and» wilhont snetignsi arithout levelv^ 
and ignorant of the soil over whksh the river flows, or agaout 
which it impinges at its sinuosities, knovvmg neither what may 
be ofedtowedt nor what may be sapped, has, by a kind of 
intnitiva uot, determined thatf after the removal 

of the dam, the stream will flow on as harmless and obedient 
as heretofore*. Presuming there may be some of your rea4ers 

■ 

• See Dr. Hatiim'i Aasweri, App. 4tfilteport, Uai. 



Digitized by Google 



jK8 O^ier^ions m taking domi and 



vaibU lo 4iie<Mrtf tiuth exceft by ittductioot and others costive 
€f Mr Ulitf in delitatioBt em of a greit tetdttfy and 

thinking that they may be desiTOUt of Wewing^ this Importuit 
question by any glass, however weak its power, your corre- 
•pondent v^tures to offer that by which he views the questioiit 
wd ioHcili tiie iheller of a few pagea Ibr i0m foUowa^ (rtieerra- 
tions in your journal. 

The writers on the ordinances of rivers consider the courses 
and velodtiet of them depeadeot on the natare of the ground 
ofor wUch fbej paait as well as apon the heighti fhotn wliU^ 
their waters descend. For example, water descending ftom a 
height on rocky ground, which it cannot remove, rises, spreads, 
and fonaa a lake $ and ptooeedi with diminished velocity to ' 
Ae loweet pof&ty and tfiMe caaoadea ; advandng at the raCedf 
forty -five inches per second, it will drive flint stones aboot the 
size of au egg before it, and rise and spread until its velocity is 
ittdooed to tfairty-aix iaehea per aecond, when the stones 
leaiain at teat; piooeedbg among pebblea aboat an indi dta* 
meter, it aerrea tfiem the same, rising and spreading uatB Its 
velocity is reduced to twenty-four inches per second, when they 
lemain at reat; proceeding throngh coarae gravel about the 
•liaof amailile» Uaervea lttlieaame« ffafag and apfeadlngwnli 
its velocity is reduced to twelve inches per second ; and so it 
proceeds with diminished velocity according to the size of the 
graioy the velocity and the coniae alwaya varying with the 
sMacles met with* Otavel, grain being about the afie of 
aniseed, will be at rest at a velocity of ^rar inciies per second ; 
sand will remain at rest at a velocity of seven inches per second, 
and prec^jftate at six huchea per second. Clay will remain at rest 
at a velocity of three indiea per aeeond*. By reference to flie map 
of tiie river Thames west of London Brido:c, and bearing the 
above-mentioned facts in mind, it will appear that the banks 
of the rifer firom Nine Etm, a Ikde above Vanzhall Bri^, to 
London Bridge may be oonaideied artiiiclaily fenced, and only 
requiring additional aid by rai^aing and wharfing to prevent over- 
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allowed to spread in a neighbourhood where land is so valuable, 
the bed of the Thames in tbi» part must be deepened naturaUy 
if the euwat noquine* iacio iie d fvVMitgr^ mi, thwefeie » lie 
bridfee Ib tiiis fMrt, etpeoially Vandidl and* WuhdwHim 
Bridges, which do not stand upon piles, must be secured. If 
proceeding from Fulham and impingilig on the shore of Wanda- 
wof&k and Batter••a^ Oia water elmM find Hie toil hm 
mmlm than on the opposite bank of the Oiow^ .Chehwa, and 
Banelagh, and the banks be not artificially strengthened, tha 
water may take a short cut at some high flood in its course to 
the faa ftom Fttlham to Mine fikii0» and pkoe Batteieaa in 
Jiiddkaas. TW aaan priadplat wiU api^y boili to Aa aftcte 
of the flood and ebb tides, from an increased yelocitf , at the 
several bendings of the stream, and, without expensive wharlr 
iaga and coatinaal cafa aftai the dam is lamorad, Uie p a D pi i » , 
toia of lands osi liha rivar sharea, wlteia thara aia aUiowSyaM^ 
expect sometimes to lose a rood, and sometimes an acre of 
their lands^ together with their sheep and cows. 

The piasani turhidness of the river, and the fipsqnsnt sUilmg 
of some of tha banks and shoato* shew it to ba ivw scaaaiiMi 
at variance widi its bed aad banks. Heaea h h neeassary to 
ascertain the nature of the soil of the bed of the river and of its 
banks at tha several pouts of sinuatioa up as highas Tida*aa4* 
town, wbaiavaritnftj be hsrraftar, irbansrsr tbaro aia biMk^ 
to ba sapped f ; and this inquiry should be made in the aa i va y, 
which, by an extract from the report of Mr. Telford in tha 
PMm of May last, ha has laqiissted anAority to gat mada^ 
aomplttsii^ that ao anah doeaiasnt aiiste; Iba passoas an- 
aaaiaed before him since 1800 up to this session of parlia- 
mentj as to the effect likely to be produced by the enUrgeneqt 

• The river here is comparatively rooeh and rapid. The boatmen have 
m story, that a band of fiddlers at this pUMM wsfO te fiMBtr 4teMi tewasi^ 
and that the river has been dancing nere em siasc* AaottMrhSBll SSS 
determined to make the land join in the jig. 

t See Appendix, (A. 23, 8d Report. Lond. Port.,) in which are given 
0w fc«yf*?gt Aeai IkKtSoa ts IWiiaiM^ Bridge, from ffMek It appears 
*at oTtte flffw^ iateft vnrt, liiMVrt aM Mai, esHM aai^ 
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of ^ water-way of Umdaa Bridge haying been able to deci^ 
vpOB dMie mattm without the data Mr. T^ord now tliiiiki 

necessary. Such a Hirer as tlie TfaliuBM, wiiioh, at 'a mean 
width between Loudon and Blacktriars Bridges, even now the 
dam eaiats, haviog a telocity in the mid stream of sixty-threei* 
faehoa par tecoad, or ZJ^ miles per hotir^ at half flood, i^uirss 
soma respect to be paid to its speed, its windhigs, and its 
fences, and will be found indignant to an alteration of its ancient 
habits. The paradoxes which experiments on the flowing ^ 

• ■ p 

waters presenti ih» reoeot hbtoiy of the £aa Brink as to its antiei- 
pated and its aefna! eflvN^t on tiie herbcrair of Lynn, the erroneous 

calculations of the Royal Academy of Paris in respect to the 
apparently simple question of the Paris aqueduct, and those of 
Desagaliers and M^aria as to that of Ediabargh, might cause 
some doubt of any opinion with sufficient data, an ^ mach 'm<w 
of the determinations of mere theory, from one of very advanced 
-age^ without any. The question relating to the effects of the 
reaftoval of the dam' westward, put in the following manQer» 
would oania more inquiry thaa the present seems to- hare 
done. 

What eflect would the introduction of another river on the 
wast side of London Bridge, of the same dimensions as the riVar 
ItHmies at London Bridge, with a fall into it of two feet, hata 
upon the bed and banks westward at h\gh water? What effect 
-would the subtraction of aquantity of water, at low water, equal to 
•Ika sarlhoa of the rirer, six feet in depth at that subtraction, bare 
.apontbe riTerwestfward at that time of iba'tider It has been maM- 

tained, with reference to a compensation chuise in the bill for the 
new bridge, that, incases ot land-floods, the removal of the dam 
of London Bridge would nea oaasa an faiavaasad beigbt of the 
-waters in the up country, but ha?e a contrary alftct This position 
is true at all times of the ebbing, but not of the flowing ; a high 
sea-flood meeting a high land-flood must dam back the latter» 
and at times twei feet higher than at piaaaat, whan the dam af 
Ihe bridge is reoi^ved. For example, on the 28ib of December, 

* 

A Report, Appendix. G. London Port, and Plate 20, Appendix. 

44/weaiiiuii8ter, Mr. Idibeljre McerUined the veJpciiy to be Vutty-m. 
■MBM per eeoMM. 
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1821, from tlie freshet, the whole if the up-country was so 
flooded that the inhabitants of the low-lands adjacent used 
boats in the streets ; a sea-flood meetmg such a flood, and suf- 
fered to rise two feet higher than it cin at pfresent, would have 

caused a greater extent of cotintry to be flooded than sufiered 
at that time *, 

Those who favour the remoTal of the dam of London Bridge, 
should, during the present hot weaidier, take a boat at low 
water from London Bridge, and proceed up the river; and, 
whilst they enjoy the odour from the banks, contemplate the 
efiects of lowering the water from four to six feet, eonseqneot 
en snch remoral, occasionally requunng llie boatman to sonnd- 
the depth with his oar ; it will then be manifest to them what a 
stinking ditch the river will become at low water. Though an 
expenditure of a large sum of money might dredge out a tem- 
poral channel ibr ihe navigation at that tone, it mast neverthe- 
less be remembered, that the width of the river increases up- 
wards from London Bridge, and there are no moveable dams, 
for which purposes the ships below London Bridge are used to 
keep it dear. .The cause assigned for taking down London 
Bridge is as follows; ** Whereas the great ML of water at 
certain times of the tide, occasioned by the large starlings and 
piers of the said bridge, renders the navigation throu^ the 
said bridge dangerous and destructive to the lives and proper- 

• The Tate Mr. Mylnc'9 Report. Appendix (A 1) and Plate 1, Sd IleiK>rt. 
London Port, without data, but from a practical tact, confirms the opinions 
contained in this paper. He was employed with a view to the demolition of 
IamIcii Bridge, mm was a iHMiuoaf aoTocate for a new one. He contoa- 
plates the inadequacy of the sea-walls, but leaves, like the new bill, the care 
of them to the xeapBCtive ownen. II we may rely on the eflect of the 
increased YeloeUy on the bed of the Tlianes, wUek lie uticipatefl, Hiero 
will, soon after the dam is removed, be the materials of two or three 
bridges ready wrought at London Bridge for the new structure, without the 
trouble of stopping the receipta of the excise and customs of the tiuree 
kingdoms. Tne fall of water, westward of London Bridge, has dug oot 
the bed of the river, to a distance of four hundred feet, of twenty-eight feet in 
depth at the lowest point; and that, eastward from the ebbing and freshes, 
MS dug out the bed of the river to a distance of six. hundred feet, 01 
thirty-four feet in depth below the bed at the lowest point ; when the dam 
of the bridge is removed, this power will be principally spent iu deepening 
the fhrer vpwards. The ntntilalii|| BIselimm Bridge, even with tift 
present bed of the river, oiij^ht to be more an object of solicitude than the. 
destraction of London Bridge ; its piers are in a very dilapidated state,— 
and it is to be remembered ttat the pttM uate them weie aet dil?enMV 
cat eff withte eoflhiniMM. 

Vol. XY, T 
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ties of Hit Mijeily't iubjacti*** By re&rance to the. YqKMtU of 
the Committees of the House of Commons, of the sessions 1820 
•nd 1821, relating to this bridge, ordered to be printed Miiy 
and J«BO| 1821» and wfotk abstracling from the evidsiice there* 
iot sdating to the loss of life sad property id the last twenty 
years, the promoters of the demolition of the brid^ cannot 
produce a statement of a greater luio^ber of persons drowned 
than 17» soK dama|;e to property exceeding 40P(U. by accidents 
aft London Bridge, during that time. The evidence, with re- * 
spect to the danger of the navigation through the bridge, of the 
lightermen examined^ many of whom have Qa?igated the river 
Sojc forty yean, is directly at ¥arianoa with the oj^nions of those 
who ace desirous of a new bridgOi and attribntea the accidents 
which occur to mere ignoriance and drunkenness. 

The sufficient stability of this bridge was ascertained in 1 759, 
jfhta the large arch was made, an4 unqjoestionably coBfirmed 
by the late examination of the stmctnie ef the |Hsm^. 

The sufficient width of the bridge as a roadway, is main- 
tained by Mr. Rennie's evidence, (16th April, 1821,) who, upon 
b^jog asked, What would you propose to make the wid^ o>f 
the new bridge?" aasweredy ^ The same width as the did omtf 
and added, London Bridge is wider than either South wark, 
Biackfriars, or Waterloo Bridges. The width of the bridge, in 
the clear of the pan^>ets» in the design which receiTed the first 
premium, is only 44| feet, a less width than between the para- 
pets of the present bridge f; so *hat the mechanics and trades- 
men who urge the necessity of a new bridge, in the hopes of 
having a fmu tlieroagh£ue Ibr themselves and their carts» wiil 
be grievously disappointed. 

In the late application to architects and engineers, it seems 
remarkable, that it had not occurred to the bridge committeci 

* Appendix, Report on London Bridge, 1821, p. 66, ^c. 

t See Mr. Dance's section. Append. B. I. 2d Report, London Port. By 
Append. B. III. 3d Report^ Loudon Port, London Bridge is 45 feet wide, 
Biackfriars 41 feet, Westminster 89 feet 9 inches. 

The late Mr. Mynle (App. B. II.) thought 50 feet a proper Avidth for the 
new London Bridge. The roadway of Waterloo Brii^e ift 2bXeet»the Ibot- 
IMths each seven feet, togetlwr 4a»et ; tie same as WMMotmSMn if 
stated to be by Mr. Labelye. Vauxhall Bridge has a roadfTUT «f M latt* 
and two footpaths of 5 feet 6 incJi«ui •ach, together 39 feet. 
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tliat die tiippoied efil might hare iutothor ramtdy than t mw 
Wdge I Mid otit of the ccMUie of ofdioary proeeedkig. It might 
have suggested itself to some engineer, contemplating the direc- 
tion of the mid stream of the Thames towards Pepper-alley 
iCiiAi,aBdaieiMakof gimelthatdlrecto kiii t^^^ or 
to WN&e antiqmiy, who ceeoUoewd King Caaote'tttodeof eoii« 
yeyin^ his fleet from the east side to the west side of London 
Bridge; or the direction of the cut which was made in 1173, 
•when thie bridge yob rebiiilty-^that an amiUarf cat, and bridge, 
ronnd ihe Ibot of the pmmt atractnre, north of Tooley-streetv 
might be a cheaper mode of obtaining the proposed object than 
anew bridge; especially upon finding, upon inquiry, that be^ 
tween tioear waterway (690 feet) leqnii^y- and the abao- 
•idite linear waterway of the present bridge^ (545 ieet,) there fi 
only a deficiency of 145 feet ; and between ^he snperfieial water- 
way of London Bridge, and that of the section of the whole 
river, ftOiA Old Swan-stairs to PocOok's Flour wharf, at high 
water, there is only a defiefency of dlioat 4000 fM, 

Others, deprecating the removal of the dam, hot destrons 
of rendering the navigation, even when intrusted to unskilful 
and dranken lightermen, saf^, and accustomed to view tha 
'locks on other rivers^ and even npoft &is, nay snnnise, that 
Hie object might be dl)fafaed by lochs 

* The cost of tlie repairs of this bridge annually, for the twenty 
yeaM prefioos to 181$, varied between 6027t and 1455i. The 
IneoM of the estaiss applioahle to the repairs of the bridge, hr 
1818, is stated to be 26,5MI., of whith aboat 11,000IL were 
expended in management. The trustees, also, possessed stock 

• Had the instmctions to these candidates been unfettered, there laigbt 
have been a renewal of Messrs. Douglas and Telford's scheme for a eait- 
' ina bridge of 600 feet spau, with a rise of 6S foet above high water, for 
■ vessels to sail above London Bridge, and only at the cost of 262,289/. 
Tbe practicability and advisableoess oi this bridge was ceriitied by twelve 
oat flf fifteen Batheniatieiiiiui and engineers, though, at that time, aetthor 
the designers, nor the committee, nor any of the mathematicians or engi- 
neers, knew the strength of cast iron ; and those who supposed they knew 
■omelhing of the matter, thought ft ftrtT tines ftionger than it since hu 
" been found to be : so easy is it to ask and receive opinions. But where a 
favourite object is to be carried, the data, upon which such opinions mast 
be founded, are kept out of sight or raiSitated or an inquiry Into* them w 
niSiiad. / • „ * 
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and cash to the aiuount of 112,000/. It was intended that ihc 
corporatioa of Itondon should take up the money, for the pur- 
poMt of tiM nev bridge* on the Mcurity of the Bridge Hcwuie 
eetfttee; b«t at they oftly produee an annual ineome of abont 
26,000/., of which 11,000/. are required for management, there 
jQoly remained 15,000^. per annum to pay the interest of momj 
.to be bomweds and allowing the appcopnation ctf a part gra* 
dually to pay off the principal, it became manifest, that the 
estates would not be security for more than 250,000/., which, 
added to the 1 12,000Z. ia hand, atforded from these estates only 
3^f000 toward* the new bridge ; thii sum has wonderfully 
increased sinee I818» so that the corporation are now able to 
give 200,000/., and raise 400,000/., and reserve for manage- 
ment, 12,000/. per annum* Government is to give, also, 
i^«000/.» divided into annual paymentS|in seven years \ during 
which time the public are to sabmit to the nuisance, both In 
respect to the navigation, and the thoroughfare over the river. 
Hence it appears, that there are about 750,000/. m embryo for 
the new biidgetiqnaring»of courset with the estimates; but« upon 
itferring to the bill brought into parliament this session, lor 
rebuilding London Bridge, there seems to have been originally 
some doubt as to the sufficiency of means ^; for it will be found, 
that the commissioners of His Majesty's TVeasuty were to be 
allowed to issue exchequer bills for the approaehes, and they 
were also to be allowed to pay the expenses of the act, and 
direct taxes were to be levied on the publiCt on coals and wine 
inforted into the city of Xondout for liquidating and paying 
the interests of these Exchequer bil)s, under the screen of what 

is called the Orphans' Fund, and indirectly ^ by the introduction 
a clause to exempt the corporation ^^/rom the payment qf any 
4amag9 ip pefmm, or tkeir ^koaset^ eslsfst » tme&t ^ JMtyeH^y 
byreasonof the uicreased rise of the tide of the said riTeraboTe 

• The amended bill makes the doubt approarh to a certainty; lor it is 
said to contain a specific clause, tiiatuo one siiall be entitled to coinpeiisa- 
tion for any nuisance, obttrnctMiBy or ii^wy, on account of the bridge re- 
luatiuug un6n{?hed, in case the sum or sums of moneys to be niMd aiid ad-> 
vaaced, prof e insufficient to complete the same. 
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fjtut said hndgBf or the alteration of the chaiittels or aoreiits of 
the said river, or of the want of water for navigating Ae tamet 
nor for any nuisance^ obstruction^ or injury^ to be occasioned 
thereby 

But it bebg understood that the direct taiea might be mdi* 
gestible, that part of the bill Is stmck out, and a less visible 

mode of taxation is to be adopted, by allowing the Commission- 
ers of Customs and of Excise, of England, Ii^and^ and Scot- 
land, with consent of the Lords of the IVeasttiyy to remit taxes 
on stone, brick, timber, or other materials used in bnflding the 
bridg-e, and its appurtenances. For this purpose, the ordinary 
course of government is to stop, and there is to be a particular 
interposition ; but the poor people, who may be mined in their 
fbrtones, diseased by the damps and miasms eansed by the 
saturation of their habitations by frt quent floods, or ovei wiieim- 
ed by floods, from an inability to provide against .them, conse- 
qnent on this revolution of the ancient, and now eonstitational, 
habit of the river, are left to the care of a higher Power, who 
has set his bow in the heavens as a token. The scheme seems 
now to be, to pass the act and get up the bridge, relying, in 
the case of a deficiency of money to rebuild it, that government 
would be compelled, by the urgency of the occasion, to provide 
the means. Sucli a scheme, in respect to tlie Post-office, 
failed: but that was a singular case, an exception to the gene- 
ral success'of such policy* 

The new bridge, proposed by the late Mr. Rennie, was 
estimated by mm to cost 

A tin^Mfary Dfiago • • • 

The pufchMe of property ] On the north side . • • IZJnOOO 
fisrsppiosches, 3 On the touft side « • 160,000 

This sum, by reference to absolots cetts, compared with 
' estimates of other works of the same kind, nii^ht with 
propriety be taken as half Ihc cost, even could we not 
see the causes from which such an excess would ariiie, 
viz., at ;^1,500,000 

* Those who have boflt their hoiists low iji the low-lands, and tiieir 
cattle there, thf proprietors, and otherSj vv ho fuive allowed the foundations 
of their bhdires to be laid at an iosuilicieut depth, are infii»nned that they 
eaine to the mer, and not the riw to them ^ and that thsy ought, in choos- 
ing such a neighboiir, to have provided SgSlBSt SUOh aBerSBl SS tho fffO*' 

posed aitetatioa of the habits of it . 



^430,000 
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But we have the following items* of eharge, by which we 
may guess that doubliug the estimate will be found too small 
tB ftlkmDce Inr cQBliBgMieieft. 

1* The bridge is to be erected in a hde where ikm deplfc of 

water, at high water, is 46 feet. 
3« Tlie Approaches are be made tiuougfa, prc^rty of great 

▼ahiSt ^ >A ft UMiNigliihie oi pmoM and cankge* tm 

close as sheep in a fioclr. 

3. On removing the old bridge. 

4i On laililig aboat 40 miles of river wall, varying from 24 to 
W indbet in heigbtt and ttmaglhflniag the baidts hf whaxt^ 

ing and piling, in order to inrovide agamst the 9thtts o€ 
frequent floods, expectant on giving a freer water-way, and 
. increased valoQity and height, to the current 
6. Oa dredfiog o«t a ohanaol for tliaciirrait at low water, fbr 
the navigatioai. 

^ On the necessity of narrowing the river in several parts. ' 

♦ Many great losses will be sustained by individaals under the heads of 
^ese items, but for which, they will be shut out from having any compen- 
sation from the city ; nevertheless, they must be considered part of the cost 
of the new bridge. It may be proper to inquire, who are to be subject to 
these actions, suit«?, indictments, claims, and demands, which are thn» 
shifted from the mayor, commonalty, and citiaens ? On tho northern sho^^^ 
we find, among others, the Duke of Northnillberland, the Rev. William 
LttWrth, the Duke of Devonshire, the owners of FuLbam Town Meado<^ 
viscount Cremorne, Lord Cadogan. Lord Orosvenor, the Chelsea Water- 
watkM Company, the Crown, ana mhtm. 

From Teddington eastward to Cotton stairs, near Westminster Bridge, 
all the river w«j]ia are defective in height to resist such 4 tba^ of 

tiie 28th Deeaniber, 1821, that dttkAeaef varying froin oae feot at Twicken- 
ham, to two feet five inches at Cotton Garden stairs ; but, generally, in the 
le«a populous parts westward, the walls are from three to five feet below 
that level ; while the lands in the popakins parte northward are greatly 
below it ; for example, Walbam-green and Cnelsea are from one to five 
feet below this level. The ground of the Penitentiary is eight feet be- 
lew tl)ii| level. The VauxhallBridge road, and Tothill-fields, are eeneraUv 
from three to fonr feet below this level. St James's Park, on tne §9mk 
side, varies from sixteen inches to eight feet below this level ; apd there are 
various defective banks or ways, as far eastward as the Diiphess nS. Bap- 
deugVs, for the water to gefw these pmtwt It wfll he tte My of tte 
commissioners of sewers forthwith to give notice to the various proprietors 
t gaey MH their banks, by raising or otherwise ; and it will be a matter de- 
tenBiaaole by the custom or peculiar laws of the commissioners, vHiether. 
in default of complying with such notices, the commiBS&onem may direct 
the JF^^ raisings and wharfings to be done, and rate the proprietors of 
■f"** fe' the cost, or leave them to the actions, suits, incnctments, 4r*., 
afwbich the mayor and commonalty are so apprehensive. 
. Afier the demolition of thp dam of London Bridge, this level will be 
ernst-a very uncommon high sea tide, west of London Bridge. 
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7. On wmtvb^ thoftk aad Mnd-batilra, caused by tbe aherm- 

tiM la the directions of the mid stream. 

8. On the erection of starlings round the piers of the different 

bridges, and flspacudlj tmmk VaaiiiaU and W«atMfler 
l»40aatiHHclidoBOi8ttiidiiponpilea« TteMdfStdbOfi^ 

London bridge generally stand in shallow water, and the 
foundations of them are very little below the bed of the 
river, which may be uaikmiBsd ; for a gmter depdi Mil 

lion, and snbseqaently, by the increased velocity of th» 
stream, in a manner which cannot now be guessed at *, 

9. On Uie aectisily oi erecting taodwr dtm, m lockst to kne^ 

«p ibft wtlsty ns % MdMtiMe fot dam takaa dbm, tiM 
aeeessity for wbiohy the loeioi op the nfer, beginmng at 
TeddingtOD, prove t. 
IQw Oa the damage to ahippug below the biidge» ia times of 
lioitt by ka «> V stq)ped9 at sash tioiee, by Irfrndoo 

11. On compensations to persons possessed of wharfs, adapted 
to the present state of the river above and below the bridge, 
foi damage le tea bf the alteiatioBe hi the eeaiee of ihe 
•tsena, aad Ae shtftiag of Aa sand banbi. 

12. On compensation to persons whose trades are dependant 
on the free thoroughfare over the bridge, living south and 
north thereof, for seven years, during the erectiotty or while 
it remains unfinished for want of funds to complete it 

13. On compensation to persons navigating the riyer, for pro- 
, perty destroyed, and loss of life, during the erection of the 

bridge) and while it may remain anfinieiied lir.waai'of 

• Aekesdef wsEler Baintefned by the lock at iMUHagtoa In wlativ is 

one foot, in sammer four feet ; a similar bead is inaiiitained at Mnulsey. 
Dams are erected here to k^ep the water up the couDtry ; but the dam of 
* London Bridge is to be lakee down fa kiklt oat. 

t The bottom of the Ibundations of the pien of Westminster Bridge are 
five feet below the bed of the river, allowing two feet three inches, as at 
Blackfriars Bridge, for grating ; the bottom of the stone is only two feet 
nine inches below the bed. The bottom of the foundations of the piers of 
Bdaekfriars Bridsaislkssatetnioe inches below the bsdythe bottom of 
the stone 18 inches. How much helow the bed of the river are the fonnda- 
tkms oi Vaoxkaii, Waterloo, and Soiitkwark firidfea ? The bottom of the 
same pi«/s of Wateilso Bmga are oalj IS Ibet below the springing of dM 
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money to cowpiete it, whicb^ at a moderate estimate, may 
h% taken to exceed the taiae lou anemg 6oai the etd 
brii%e in the huit twenty yeere. 

Hence, in ai^ view of the que&tion, it would be unreasonable 
l» WMider eoet of thie briige at kM then mmmmmwud 

These observations may probably, through your Journal, 
caiiee more inquiry to be made into this important question, 
ten the ie^elieBt dettrmhiatioii, «t any rate te faaitt a new 
taridge, hae httherto allowed. Itiey may malre die fkiim of 
the proor of the expediency of removing the dam of the bridge 
manifeftt ; alio ihew the d^ciency id ihp means for building* 
the hridge> wilhoiit tasea t» a teffe aMOuat hel^ eveataaUy 
Med ott the fmblfe ; and yeaMm the geae tat delaiioB, thai the 

thoroughtare over the bridge will be more free tlian it is at prc- 
80dL They may cause some reilections on the forbearance of 
the govenuaent legaidfaig ifaefMMie dignity, but eorapidoas of 
inereaiiag the imblie espendkafe, m .firteeing for a moaienl to 
such an useless aud dangerous expense, M'hich, directly or in- 
dicectly, will cause taxes to be raised to pay a miliion at least, 
WBIU IBM WAIIT or A VAJJkCa XS A OBHUaAL asvaoACtt 

TO nx VAHOV, av0 a' eiraiacT roa Bsaitxoir wsnii' 

£V£aY FOafilGNEH. 



Art. VII. Estimate of the Force of Explosion of Coat 
Gas; laid before the Committee of the Roj/al Society 
in Oe Tear 1814. 

[By one of its Members.] 

It must be confessedy that withoat diieet ezperSsiente on Aa 

force of any exploding compound, we can obtain nothing more 
thuQ probability by calculating from the analogy of other simi- 
lar efieets : but provided that we tahe aafficient care not to 
andenate the foroee in qneelm, we nay obtaia, ham eoeh a 

comparison, at least a useful estimate of their greatest possible 
magnitade. 
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Dr. Hmy \m kmA (PkiL Tram. diat good coal pm 
raqvins for its oombwtkm, «boiil twke itt b«Ik of o^rygett gtf, 

and afifords a little more than its bulk of carbonic acid. Now 
since conunoa air coutaios ooiy 21 p«r cent* of oxigcn, it ews 
oopbiiio with »o moio tSma 12 per cent of cool gos; oolimi 
112 parts of tbe mixture contain bot 33 of snbstuices xsapabio 
of aiibrding heat, while the remainder tends, in some measure, 
to impede their uxuoo. Hence vvc cannot suppose the heat^ 
thns geosnrtedi, to oxcoed about of tbo Miit wbioh voold be 
ea^ted in a nizture of the gas with pure ozjfgea. And W9 
shall proba1)ly exceed the truth, in allowing to the combustion 
of such a mixture^ a heat equal to that which is evolved in tbo 
dflflagfation of gnnpowdei ; vriucb io soffioieBt^ tepoa the moot 
probablo oatkoaley to iaofoaao in iUm ratio of 1 to 80, tbe aaftii* 
ral elasticity of the fluids generated, which amount to 250 times 
tho buliiL of the powder, so that the elasticity, thiis augmeBtedy. 
become oqnal to 20,000 afanospberei. U is true, tbal som oi 
the solid substances contained in gunpowder may possibly ba 
converted iiito vapour, and may contribute to its effect: but 
we have no sufiicient reason to believe that the vapours of any 
of theie anbstanoea vonld be more elastic than air ; and Connt ' 
Kum£ord's hypothesis^ concerning the efiect of ateam, is every 
way inadmissible ; since even if nitre contained water of cry- 
stallization, its vapour would be little more efiectual than an 
eqnal weight of the gaseons sobstancea, * 
We may, therefore, suppose the eiqpioding mix tare to acquire 

a degree of heat, capable of increasing- its elasticity in the ratio 
of 1 to 20. Dr. Ingenhousz, ibllowiiig Robins^ makes the ex- 
plosive force of a mixture of oxygen and hydrogen equal to 4 

only to that, which Robins obtained in a fire, is wholly arbitrary i 
and a single drop of ether, in a bottle of oxygen, appears to 
iMm exploded with a fotoe moeh moie than commensurate to 
aneh a eanae. On the other hand, when we consider with what 

safety a mixture of oxygen and hydrogen may be made to ex- 
plode in a common quart bottle of green glass, we cannot hesi- 
tate to allow that SO atmpspheiea must be a very ample estimate 
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of the force of cx]>Iosion of a mixture of oxy^n and COa! gas. 
At (be ignited gas expands, it loses a portioa of its ebsttcitj^ 
not odIj bf llMdiainHtliOD ofiti dantity, M ftko by Hm fliibet 
o(f A# 6Kpinrioii on ili tMipffttUNf wldcii oMy bo ootnuttlod 
as altering the elasticity in the proportion of tlie biquadrate 
foot of that of tiis deasitiea. 

Coleoktiiig «|iOtt ItaM gmodiy 1V0 find (bat the wImIo im* 
etarical fNMPor of on exptocloti of \6fi00 eMc ^ of a nrfv- 
ttire of coal gas, and common air, is equal to that of the explo- 
sioaof 6 cubic feet, or 4 barreis, of guapoirdor ; Mid if we sap> 
pooo tiM beolod gOM» m bodi €aM to oieafpOy Md mix witiv tlM 
cMUBOA tfr ffi o bttOdiDg contoiaiiig 30,000 eobie Ibot, to m to 
produce an effect commensurate to the temperature of the whole 
mnrtme, ^ explosion of aboot 16 eMo ibeti or 10 bunk of 
l^npovder, wovld bo leqvitod^ in older to pfodaco^ like tbe gai| 
a force of aboat 10 atmospliapee fer tbe ifliele space. It raaet, 
however, be recollected, that gunpowder, thus disposed, is very 
imftiToarably situated for producing violent elects ; and tbat a 
mneh smaller quantHy, in oidlnnry eases, wo/M be mote 
nidable tban ^he explosfoA of dw eosl ^as* 

A more precise idea of the effects of such an explosion may 
be obtained from the calculation of its prajeetile eSkeis, which 
woold caiTj some parts of tbe wall of tbe snrKmadhig battdbig 
to a lieiglit of nearly 150 yards, and others to a distance 
of nearly 300. If the walls were in immediate contact 
wW gasoBseter^ die height and distance would be about 
twiee as great* Bet a roof of carpentry and tUes bemg Kgkter^ 
wonld be eanM higher, wbflo the hteial ibroe ef the OKplo- 

sion wouM be diminished. 

Supposing the explosion of the gas to be uneonfined, tho^ 
shock vonld throw down a biiek watt, § Ibet htgh, mtd 18 hiobssk 
thick, at tile ^stance of abent ^O'feet fttjm the centre * ft immiM 

probably break glass windows at 150 yards, and at 300, wofild 
produce an effect similar to the instantaneovs impnise of a very 
high wind. 

CATXmATIOir. . 
In order to compare the whole forces of expansion in a con- 
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fined channel, let the lenofth occupied initially by the gas be 
a : then, when it becomes ux, the eiasticitj will be diimiiifthed 

in ibe ratio of 1 .^o oT^i and the force will be expressed 

nrn^ — ),aiid tteflitst^a^li«lflii»iqmgftlMf«loi^ 

nax^at—cd ; and liie fluent will h^-^AnrnT^ — ox, which w 
initially 4»a — a, and finally, when 7ix^* — I = Oj and 

« « «d • » »i, » - 4a<r - «r r .»i tU difPerenca 

showing half the s^are of the velocity genecatedi is (4» -i- I 

— a. When n ss 20, the expretmion beeomes lfc6ci ; 

when n =z 20 000, GG 204a ; and in order to make these values 

eqnalm the latter valae of anniutbe of the fonnes; md 

t^OOO _ ^ o 

2540 

in a suaoilar manner^ when a is the radina of a fphere, or of 
m Im^kphftye, which eipanda in eveiy direction^ the elaaticity 

will vary as x~^f and the fluxion will be noi Td -—a x, and 

thci fluent — jy nax'H''^ ax ; which^ being corrected, g,ives . 

fov the half square ( ^ '^+^ " || ) 

The fluent, thna foaad, may be compared with the feet in 
whieh ^e feea«f gnnrity^wonid pBodiioa^a&ci|aaL xelocily^ by. 

iccjeasing it in the ratio of the pressure of an atmosphere to the 
weight to he Duoved : that. is,, for a briciL wall 18 inches thick, 
multiplying it by It : so that, when W s 20, and » s 15, 
.5d49a =r 865lMl^AwheiglilefMemt! «r,.tnppo&ing the space 
doubled, and «. s 10^ and a at^ut l^, the height would be 
4d»ieet. 

Whfi»A» empMicMkoflte g|a»tihis.fim witlMt mobN. 

stade, the mean force bewg about ^^^^ atmospheres, the 

▼dodty of expansion irIII be abonl 2009 foet in a eeeoads et^ 

perhaps, a little greater, on aeeonnt ef tte lightwm of tiie gew* 
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M this tfc€M will be eompeoealed, when the velocity ii eller* * 
Wftfde eomnmiicaled to tlie snrroundiiig^ atmotpbere. With 

this velocity, the centre of inertia of each elementary pyramid 
ofthe sphere will advance from the distance f x 15to^x 33.35 feet, 
tbroufh 13} feet» in rhj of a tecottd : and at any greater dli- 
tanee dt Ae velocity of the impaUe wHI be reduced from 3000 

to2000x^ ori2^iU dnration being always of a 
a d 

seeond. Thm the Teloetty of a very hi^h wind beiog 60 feet in 

a second, the impulse would retain this force at the distance of 
833 leet; and in order to determine at what distance it would 
OTenet a wail 9 feet hig^ and 1^^ thick, we must first find the 
height throtigh wluch the centre of oscillation of the wall, at f 

of its height, must asceod, in order to be immediately over the 

point of anpporty thai is V (30 + I) — 6 ss ^ofafiiot: and 

the velocity corresponding to this height would be generated 
by the force of gncvity in /-I- —1^ of aeeoowl tand- 

193 13»9 

in order to be generated in it requires a force 10.43 times 
as great, or equal to the pressure of a column of brick 15.64 
feet high ; that is, 15.64 x 125 s: 1955 pounds for every square 
foot; which ia eqnivalent to the preiaare occasioned by a velocity 
of 966 Ibet an a second, and answers to a distaoce of 52 feet. 



Abt» VIII. On the OystaUine Form of Artificial Salts. 
By Mr. LBVYr Chmmunicated by the Author. 

Tn fetation betwmilfae ehennal e ampo M m of a sab- 
stance, and its crystalline form, has not yet been ascertained ; 
and it is only from a comparative examination of the exaet 
analyaes and ferns of a gfsnt flMoy sinqple and coBpond 
bodies, that it may bo eipected to be dedneed. The data 
famieliod by Mineralogy are not sufficient to discover it ; be- 
cause not only there aie too. few simple compounds found 
esystaUissdy but also because thoso which are met with hare 
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not a •ttffioient chemical aoaiogy. Oa the contrary, the com- 
poiitioii of the lubitaiioM OTstaliiied wtificiaUy it beltw 
kaown dm that of mSmnlk, or at least more eaafly tsoer* 

tained; and, perhaps, a sufficient number among them, having 
a certain desired relation of compositioni may be examined^ 
to lead to some important icanlt it is in this point of view 
that ihe dctermtaation oi their forms appears to me to deserve 

attention. 

This subject has acquired, lately, a new degree of interest, 
from the two papers of Mr« Mitscheriich. He has himself 
eianiined a great many artificial crystals, and has given, in 

the last of his two papers, it seems, with great accuracy, the 
forms and complete determination of many salts produced by 
the combination of the phosphoric and arsenic actd with seferal 
bases* His object is to establish, that the same namber of 
atoms, combined in the same manner, produce the same crys- 
talline form ; and that the same crystalime form is independent 
of the chemical natnie of the atoms, and is only determined by 
dmir number and retett^e position. In both bis papers, and 

especially in the last, will be found the facts and reasons he 
adduces in support of this opinion; and, I think, that after 
their pemsal^ even those who are most adverse to generalisa- 
tion, must, at least, admit that the analogies and identities of 
forms, which he has noticed in several componnds, are ex- 
tremely interesting. Another proposition he advances is, that 
the same sabstance may crystallise nnder two different and 
incompatible forms ; and mentions, as examples, carbonate of 
lime and arragonitc, and the two formb he has obtained for the 
bi-phosphate of soda *, 

The pceoeding ooasideralioas, and the lesuUs obtamed by 
Mr. Biitsdierlich, made me very desirons to begin an examma* 
tion of artificial crystals ; and having mentioned my intention to 
Mx. GiuidrcQ, he very lundiy oSexed to take his share of the 

There is not, however, the game degree of incompatibility between th« 
twofoniui of the bi-pUosphate of soda, as betvireen thoae of arragomtc and 
MrlRMrfleOT lilMv tiM one being a right rhombic priBm, and the other a reo- 
tangular octahedron ; bnt 1 suppose, ^Tr. M. hasmtiflSed binkMlf iMthi 
uM could jM>t siioplj be deduced bom tbo other. 
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work, by preparing the crystals, upon the purity of which I 
mMikm§m^it§$ad, M hm tmnmnmAntmn, Mr^Bi—de 
Imw aBoiitA m t» telict acuM flfieteb ftoM Aom mi Ui 

collection, preserved in the laboratory of Royal InfttiCutioo, 
and at Apothecaries' Hall. 

With thi* lieip» I piopote ta «ploy mm bime lifMft U 
(Im Menimuitifii of tm tamj eryitaUiaed tidbtfnen ai I dHdl 
be able to procure. This paper, and some subseqtieait oaoi, 
will coutain the result of my researches. Besides the primi- 
liw% I f luitt give a*a or two of tiw iomB wkiab num ooni* 
Vionlyoocv.t I iimtiim liw Migkt wkk a 0OBiom«ter beloap^ 
. ing to Mr. Lowry, mA wIM k dlTidadl to htH m infiiiite ; and " 
I besides use the principle of the repetition of angles, in order 
lo oUain a greater accuracy. At the suggestion of Dr. Wal^ 
Iial0l^ I call Ibe aolid, ftom vhksh leeondarj fbrau m 
•uppoted to bo dtfrhwd, by the appellatioii of priMHve^ when 
obtained by cleavage ; and by that of primary^ in the contrary 
ciMu I dwignato the apgiof and edgaa iof the |Mri0iiti?e» by 
■iiBft lattttt aa Hattv ; aad the aaaattdatv nlaiiaaL ht tha 

^^^^^^P^^^WI^ ^^^^w^^^^^^^^P^^ ^^^^^^ ^^^^^^^^^^^^^v ^ ^^^^^^^^^ ^^^^^^^^ ^^^^^^^^^I^^W^^^^^^^^^ ^^^^^^^^^^^^^^^^^^^ ^^^^^p ^^^^^^^^ 

signs of the decrements ftoti which they are supposed Co rasolt* 
i have b^giio with the saUs of potash. 



Primitive form. — A ripjht rhombic prism, the incidence of 



Hk ««o kaand plama of which n and tho mk^ bo* 

4«PMtt oae aida of tho baso aad tho haiglil nmOf of 
1 to 0,48. 



Nitrate of Potash 
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Obavosre.— -Parallel to all the faces of the primitt?e, and 
idio tOf u plaiie passiiig thtoogli tho two riioit dngomls of tiia 
bsiet. 

Sulphate qf Potash* 
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PfMfnw /mN.— ffaonMe pmrn^ the kiddme of 'dM 

two lateral planet of wliicli is 30', and tbe ratio between 
one edge of the base and the height, nearly that of 10 to 13. 

C/eatMf^e.— Parallel to all tbe faces of the primitive form, 
end- also to planet patting Ifaioogb both the diagooeit of the 
bases. 

In many of the small crystals, the faces P, h^^b^^ k^f do not 
occur. 



Hyposulphale of Potash* 




liMeneet, 

monm . . 120^ moaP , . 90^0' 

f* 150 ct ... 143 22 
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n^ff^ MK-tided pnin, ia wldok aim 
mi» of die Imm » to Um kttral edge in the tatb of I to 0^. 

Cleavage* — Parallel to all the faces of the primitive form. 




m on I 103^ 41' 

126 61 

hioht • • 15G 60 

^oniii.* 127 M 

Mmm Ill S 



Primitive /arm.— Aright obliq[ue-angled prism of 103^ 41', 
is which the three edges h,e,k Bxe neerij in the ntio of the 
amnher 1, 2,03 and 0,762. 

Cleavage. — Parallel to the lateral planes of the primitive, 
and aUo to a plane pasaing through the two edges g. 

CUonte of Pofotl. 






hmdeaeet, s 
SROBm 103055' 

P 105 34 

141 57 se'' 

«ion7 120 60 

Primitive form. An oblique rhomhio prim, the leieral 
planes of which are inclined at an angle of IDS** 55'; and the 
base, upon each of the lateral planes, of 105^ 34'. The lateral 
edge is very nearly equal to one side of the base. . 

<^!botH^0^PaialIel to aU the ftoes of the primitiYe form. 
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•Most of the crystals I liave.obMrved vera aiickfi as sepre- 
seated iii*the thiid %ure. 



• ' • » Sub'chromate of PotaiK 




m 00 m 107° 8* 

F 99 

ei on g-> ISO 50 

on m ISO 10 



Primary form. — A right rhombic prism of 107^ 8', in which 
the ratio of one side of the base, to th^ latefai edge of the 
prism, is nearly that of 5 to 2. 

Cleavage. — None very distinct 

This is the yellow chromate of potash, which, from the re- 
ttolcs of Mr. Tafiaert, in the Anmki de ChMe for 18fld, ap- 
pears to be a anb-Ghromate. 



Bi'thromcUe qf Potatk, 






on m 


oaP 


cm t 


p . 


• • • 660 14 » * 4 


» « 60 * • . 


• OlO SO 






» . 08 14 . . 


. • 06 






. 91 36 . . 


. . 0 


..</». . 


, . . 142 6 . . , 


. . 130 8 . . 


. . §5 44 






. • 04 19 . . 






... 113 2 . . 


. . dl 10 





PHmUmm form^ A doublj oblique prism, in whioh tho in* 
ddenoes of the base |>, on the two lateral planes m, are, m- 
Vol. XV. U 
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spectively, 98° 14', and 91° 36'; and that of m on t, 96° ; the 
lengths of the three edges,/, d, h, meeting in the point o, are 
netriy in the ratbof the mimbeie 1., QM, 1.126. 

dtmage.'^wj eadly bbtebed, panllelly to all tbe pitaes 
of the primitive. 

PrMsnaU of Pixtttik. 




>' It \ \^ 

PttiP «.»••«•••• ()8o 11' 

Pt 135 40 

«! 112 10 

^cne* . • . • 119 57 

«i '.«••• 00 

Pr<Mry ybrw. " Qctfthedrop, with a iquave baaa^ m winch 
die inoidmioe of two ai^yaeeat Ihoai of the uf^n pjnunid 

is 98° 1 1'. 

deavagc^EMj, in a direction perpendicular to the axis of 
the octahedfOD* 



Aet. IX. HitUttical SUUement respecting Electro-Mag' 
neUe RotaHon. By U. Fabadat* Chem. Amitt. in 

the Royal ImiituLion, 

In the Xllth Volume of this Journal, at page 74, I published 
a paper on tome new electro-magnetical motiona» and on the 
theory of magn^titm. . to. conieqaeiice of Mmie diacoisioa* 
which aroie immediately on the pid>licatloii of that paper, and 
also again within the last two months, I think it right, both in 
justice to Dr. Woilaston and myself, to make the following 
statement >— > 
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Or. WoUaston was, I beUm, penoo mbo foUeiftMN 
tdaed the pOMKbility of «lectm^^ no* 
teiidmtAiid ttfiglitv BmI tli«t opinion very early after repeating 
Professor Oersted's experiments. It may have been about 
August 1820, that Dr. WoUaMoii irtt ccNMiived Ilia iwwib^ 
of making « wire in ihe foHaW cbodi imlte an ili om w. 
Hiore aro drcumstances wliich lead me to believe that I did 
not hear of this idea till November following ; and it wa« at the 
beginning of the foUowmg year that Dr» Woltotln» y^tmdad 
wMh an apparatai he had had aiado for die purpoiet aMMlo tfw 
Tnstttittioii with Sir Humphry Davy, to make an experiment of 
this kind. I was not present at tlie experiment, nor did I see 
the appaiatoi, tmt I came hi afterwafds^ ttd aiibted nanaknii; 
aome furtiher expeitncnts on the lollmg of wnfli on adge«*« 
I heard Dr. Wollaston's conversation at the time^ and his 
expectation of making a wire revolve on its own axis ; and i 
soggetted (hastily and aseloMly) aa a deliaaia maihod of ana* 
peoaiott, Ae ha&ghig the naadla Ihm -a anagnat I am not 
aWe to recollect, nor can I excite the memory of others to the 
recollection of the time when this took place.. I b^eve it waa 
in the begianiog of 

IhepaperwiiidKlftwtpaMfiahed waawtitta%aadllia expe- 
riments all made, in the beginning of September, 1821. It 
was published on the Ist of October ; a second paper was puh« 
liahad m the aame Yohinte on the last day of the aame year* I 
ha?e been asked, yfby in ttoaa papera I made no laliBvanaa to 
Dr. VVollaston's opinions and intentions, inasmuch as I always 
acknowledged the relation between them and my own eape* 
rimenta? Tor this I answer, that apon OtSainiiig the saaalla 
described tn &e first paper^ aBd wMcb t shaared very readily lb 
all my frieads, 1 went to Dr. Wol las ton's house to communicate 
them also to him, and to ask permission to refer to bis views 
and experiments, Dr« WoUaaUm iroa not in tawn^ nor did ha 
tetnm whilst I remained in town ; aa^^ aa I did net think I 
had any right to leier tu views not published, and as far as I 

*8M8|THwBpliiyD»vy's|iell*rtoDr.V«liMl»B. lWLl>«K>Un<p-17. 
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kMWr not fMMMdl my paper ww plttted «ad appimd widmt 

that reference whilst I remained in the country. I have 
regretted ever since 1 did not dels^ tlu^ pubiicatkttt Uuu( I 

mgiu hm 0hem ii fim to Dr. WoUaston. 
' Wmmmf Hm anlijtttt, I <>jbtftin<4 Mnie oUmv ntvlti wluck 

seemed to mc worthy of being known. Previous to their ar- 
na^meiit m the iorm in which they appear at pa§e 416 of 
Hit miS9dhUM^ i wtited on ]>ff, WoUatloii» who yrw «o kind 
i» to h^ o f iM witli hit prewnce two or thi^a times, and 
witness the resuhs. My object was then to ask him per- 
mission to reter to his views and experiments in the paper 
vkkh I ifaMild immediately pnblieh^ in correction of the error 
of judymt of aot liavtlig done so bilfictre. The impressioa 
that has remained on my mind ever since, (one-and-twenty 
SKNiths,) and which I have constaatly expressed to everj one 
whu telking oC the rabjeclf ie, that he wished me not to do la 
Dr. Wolkiibn has lately Kdd methat he oanaot nooUecttbe 
words he used at the time : that, as regarded himself, his feelings 
were it should not be done* as r^^^ded mei that it should; hut 
that he did not tell me so» I ceo o^ly say that memory 
at this time holds most tenaciously the following words : I 
would raUier you should not but 1 must, oi course, have been 
mistaken. However, that is the only cause why the above state- 
men^ was not made in December 18i21; and that cause being re- 
moTsd^ I am glad to make it at this, the first opportunity. 

It has been said I took my views irom Dr. Wollaston. That 
idsnj; and refer to. the foilowiog statement, as otiering some 
Oft that point*. Zt has» also^ been said, that \ could 
•ever, unprepared* haVe yarned, in the coarse of eight or ten 
days, the facts described in my first paper. The foUowing 
jnfarmetifM! may elucidate that ppint also : 

It ciiimotl>tltbe:iiett knpwn, (for Sir Hnmpfary Davy him- 
eelf hae done m the henopr to mention it,) that I aausted him 
in the important series of experiments he made on this subject. 
"What is more ip]ipoitaat to in the jpresent case, howeveci in 
aot known; namely^ that I am the author of the Hixlorical 
Sketch of JE3€ciro*]ttaifn0ii$mt which appeared in the Annals qf 
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tember, of 1821 ; and the first parts, to which I shall jiarticu- 
larijr refer, were published in Scqptamber aad OoUiiber of the 
saoneyoan AUhongfa nary rn ip i i f iist, I s ato ma w idt'aii ItMaliL 
ai^ieam on tbe'faee of. papers, as hf nnmrnB Uif^ "ta 
make them give an accurate accouiit of the state of that bianchs 
of scieDce. I referred, with groftt lahoitr and iatigiiey tO-J^e dif* 
kimt joamalB in whidi p^iora by mioui phiteaafiiwra- 
appeared, and repeated almost all the experimeBis deattriliad* - 
Now this sketch was written and published after I had heard 
ot Dr. Wollaston's expectations, and assisted at the experiments 
before referrad to; and I nay; dwnftMy idhr to itiaa Apnblie 
teatinony of the stale of my imowled^e on the subject befora I 
began my own experiments. I thiuk any one, who reads it 
attentively, will find, in every page of the iirst part of it, proofs 
of my ignorance of Dr. WoUaston'a Yiawa; bai Jt wiU fete, 
more particolarly to the paragraph which eonnecti .the 19Mi 
and 199th pages, and especially to the 18th and 19th lines of 
it; and aba to Fig. IV. oC die aoD o aqa an ^iny. ^kte» There is 
Ihere an elfiset desdribed in &e most earnest and ^dtoMM' 
manner, (see the next paragraph but one to that refe^nred to,) my 
accuracy, and even my abihty, is pledged upon it; and yet. 
J>r, 'Wollaston'i views and reasonings, whioh it is said i knew, 
are founded, and were, from iQie first, as I now understand, upon' 
the knowledge of an effect quite the reverse of that I have stated. 
1 deiscribe a neutral position when the needle is opposite to the 
wira; Dn WoUaston had observed, from the first, that there wai 
no such thing' as a neatial position, bat thai th^needk pafMed 
by the wire: I, throughout the sketch, describe attractive and 
repulsive powers on each side the wire ; but what 1 thought 
to be attraction to, and repulsion from the wire in Aagiist,.1821« 
Pr/WoUftJrton kmg bafae fMMMivad til am fiK»apoweff*aot 
directed to or from the wire, but acting circumferentielly '*onnl 

it as axis, and upon that knowledge founded his expectation. 
I have betoe said^ I repeated most of the e^q^ments de«> 

scribed in the papers referred to in the sketdi; and it wa&in 
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W Mcqwe i ict of repeating and niMwiiiing ^ts partkNiIalr cxpsri** 
ment, that 1 was led into the iDvestigalion given in my first 
piper. He who will tmd Ibal part of the skalob* abcMra laGMrred 
and dMn Hia irtt, aaooiidf and tinrd pagei of mj l>ap«tt» 
fvMly I liriri^^ at aaaa aae lha coaaeiuKi betweea tlusn ; and froat 
my ditidrencc of expression in the two, with regard to the at- 
tracttre and repulsive powarti which I at firai anppoied to exist, 
nitt teaUalo judga of tha mw infenaattmi which I had, aft tha 
perM af writing the latter paper, then, for the first time 
acquired* 



Aey. X. Prwmiingi of the Rog/A Sooteijf. 

Hie following papers have heep read at the table of the Royal 
Society since our last report: 

l^f arch 6. On a new phenomenon of dectro^magnetuun, by Sir Uuui- 

jrfiry Davy, Bart., P.R.S. 

13. Onftiiidchliirineb by Mr. Auraday* commanMated by liie Pre- 

iiiifliati 

mi Oa^MMfpos eriha « in OnlMtkMi af lbs Biibii apd 

aerres of the erbiHv by Ghfiies Be1l» Bb^h camnuaieated by .the Pn$« 
sldent. ' 

Apjril IQ. An aocoont of an apparatus* on a p^uliar construction, 
ftr poPfbnniag deetriMnaifaellc eiqperisieBts* by wm. H. Pepys, Esq. 

On the condensation of seTertl gases hito lipids, by Mr. Faraday^ 
cheoiipd sssistaat^ Royal Inslatution> cenununkated by the Piesadant. 

,J7. Ou the ct|)plicatioii of hquida formed by condensatton uf ^ases, 
as mecfianieal agents, ^y Sur Q^phry Davy, Bart.« P.R.S, 

M thetemperttme <d''Ae Siea at oonslderdble depths, by Captaia 
Mbhia» 

'*84, Detaiis of expenments made with an invariable pendulum in 
varioufi uhuM* <^ th^ ^oi|th Americaii suUof^ by Captain Basil 

May 1. On the chang'es of volume produced in g^ases in diffefisnt 
states of dearfty by heat, by Sir Htimphry Davy, Bart., P.R.S. 

. His Graee the Duke Northumberland wag elected ^ Fellow of -the 
Spdety. 

8» Continuation of Professor Buckland'sacceiUlt pf tibscavSrasoen* 

taining bones in England and Germany. 

William, Earl of Dartmouth, was admitted a fellow of the society. 
•AuDal«ofFhUoiopliy,N.S.,ii. 196,109. t Qnwteilj Joimial,xil.74^a. 
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15. Further remarks on the evidence of dilmlal action in Hm cavee ot 
GennanT, by Professor BuoUanfl* 
At this mectiag Mr. WiUtMB Glift was el^^ 

99. Descriptiim of a magn^ ht^taaee, nM la Mtoanl ef worn 

recent experiments on magi»rtie allliiclioii» by Ifr. W» 8. HaiRie» een* 

I municatca by the President. 

At tliis mectine^ of rtie society the following g'entleftien were elected 
I feI|ow8: Peter Uarlow, Esq., Arthur dp Capel Brmike, Esq., 

J. S. Harfoi (3, Esq., the Rev. Lewis Evans, Samuel Rejnolds Soiiy, 
Esq., and the lie v. J. M. Traherne. 

i June 5. A case of pneuTTiJito-thornx, with cxperiinpntf; fm the ahsorp« 

tion of different kinds of air introduced into the piemat bjr John 
I Davy, M.D. * 

! On fossil-shells, in a letter to the President, by L. W. Diiiwyn, Es^. 

John Reunie, Esq. was elected a fellow of the society. ' 

■la OnlheexirtfiMseCUtaxieBittQartaianiBe^ by th^ Pi, Hop. 

CfjBor^e Knox, F.R.S. 

On the diurnal variation of titA hmfmtp^ mfigpptic and dipping 
I .Aee<Ue> byP. Barlow, 

19. OntliA dSnmal deviations of the horizoatal-needlet whenimiir 
! Ibe influence of magnets, by J. H. Christie, Esq. 

Astronomical obierrationa inad« at Paranatti* eewwagiiateiliy 

Sir T. Brisbane. 

Contrihutiona towarda the history of the cocoa>nut tree, by UL Mar- 
ahall, Enq. 

An account ot the etfect oi mercurial vapours on the cjrew. of ^. M. 
ship Triumph, in the year 1810, by W» Bumet^ M.D. 
On the apparent magnetisip ot ttfltanio tttaBiiiin» by W. H. WoHaa- 

TMm rnhting to ceiiajyi deviations which appear to have taken place 
ID the Qorth poiar distance of souc of the fodndpal fixed atan, hjf 
J. Pond, Esq., F.R.S,. Astronomer Royal. 

Account of a case of pncurnato-thorax, in which the operation of 
tapping the chest was performed, with some observations on the power 
of mucous membranes to absorb air, by John Davy, M.D., F.R.S. 

Account of experiments made with an invariable pendulum at Nmt 
South Wales, by Major-General SbrThonaa MOMB^jUM^FJiS^ 
comnnmidM ^7 Captain Banff KaMr, F.KS.» ba • letter i» the 
PMndent. 

Seeoal ycrl of the paper on the nerm e^ the orbit, by C.]M» £m|# 
On aatronomical refra^taa, by J. Ivory, A.M., F.R.S. 

On algebraic transfofina^n, as deducible from first principles, and 
connected with ctmtinuoiis approximation, and tlie tlieory of iinite and 
fluxionai dillerences, incMiig fmi» »e«^ mod^^ of nm»er^c^l ^ojuif^n, 
by W. G. Horner, Esq. 

Major-Geperal ^ir George Murray was elected fellow of the aociefy. 

The Society then adjourned over thoir long Yocation, to mfet 
ngaia on Th«rffday» Ngvwbar 20. 
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Art. XI. PROORBSS OP FCmHON SCJENCE. 
h Om 4k$ CM produced bu the Eataforaikm qfJ^Mi. 

This memoir was read to the Academy of Sciences so lon^ 
ago as 1815, but its publication was deferred, in the view of 
rendering it more complete ; an iutentioa which its auliior has 
liut posscsstd leisure tu realize. 

Tiie evaporation of a liquid may take place in a vacuum or in a 
gas. iThe oepregsion of temperature, which results, difiers in these 
two dreiraittaticei. In a vacuum, supposing the vapour to Ive 
alNwrtMdMtoon.MUiii pf^idiioed, the grtAteit cold takes place 
fiira determinate teoiBeniture of the ambient medium, when the 
eakwie abeorfoed for tne transformation of the liqnid into vapbur 
ia equal to thai entermg: the liquid from the aldea of thn re- 
ceiver For It ia evi&nt that» aince the latter augmenta vpilk 
tfie difiereboe oC tttnpcMttNi betvces the liqnid and the nur- 
nmndhig medium; and aa» on the contrary, the elastic fofce of 
Ihe vapour goes on eoathiitta% to diminish, ai woU as its velo- 
city, (of formation,) there muit neeeasarily be a period, at which 
|ho oalorie absorbed by the vapour shall be equal to the caloric 
poured in by the surroundinf^ walls. But if we lower the tent* 
perature ot the ambient medium, the limit of the cold will re- 
trocede, and it may do so, even indefinitely, whilst the vapour 
of the liquid shall preserve an appreciable tension. Thus M. 
Gay<Lu8sac has frozen mercury with ease, by surrounding with 
a frir^orific mixUire of ice aud salt, the vessels in which tlie 
aqueous vapour was produced and absorbed by tlie apparatus 
of professor Leslie ; and he does not doubt, tliat, with analogous 
means, and very evaporable liquids, we may arrive at a de^^pree 
of cold nuich more considerable than by the mixtures. 

Suppose, now, that the evaporation takes place in a gas, per- 
fectly dry» of a determinate temperature. Here new causes 
come to influence the ptodnction of the phenomenotti which it ia 
jiece«r]f to appMiate« . 

In the first place, Uie efuporatioti ia retarded by the gas, 
which presses on the liquid. It would amount to nothings m a 
gM penMy ^ 1^ wkM^ density, undsr die suae prasnre, 
would be equal to tibat ^f the vAponc^i and the feampeiitttie 
Mof supposed constenty it Would augment neaily in pfopordon 
to the velocity of.Ae gM^ nntil this vdnctty was equal to that 
Which vapdnr-wonld assuie ii wmm. The cold produced 
by the vapour, depends on it, up to a certain point ; for if k 
ivere very little^ it would be posaiblcy that the heating produced 

* U»a here supuo^, that the evaporatiou takes place over the wiiole 
surface ot the liquid, as with a thetttoMtef wfth a moisleBed Mb,r 1M» 
M tke mmi IkvoiiiabU caae for obniiatoy the narfaaw of cold. 



Digitized by Google 

I 



Oay-Lnasac on the Evapwaim vf lAqnidt. 296 



by tlie MRiiNnditt^ Iwdaity moold Im ime moid thaii tbe cool* 
ing: due to the eviqfionitiotf ; sad tiiiw, the odd ctrald not reach 

its limit. 

In the second place, the liquid, eTaporatuig only bv meane oS 
die aify which ii:ipeltt against its surface, cannot efioeaily oool 

as much as in vacuo ; and for a ^iven initial temperature, the 
cold produced is at its maximum^ when the caloric, absorbed bj 
the yapour, is equal to that which the air loees, to put itself in 
an equilibrium of temperature and pressure with it, plus the 
caloric poured into the evaporating surface by the surrounding 
bodies ; but the quantity of the latter, when the cold produced 
is only a few degrees, is small in comparison of the other, and 
may be M( i^ let'tpd. I roni the latent heat of the vapour ot the 
cvaporable liquid, the law of its elastic force relative to the tem- 
perature and its density, on one hand ; and, on the other, the 
capacity of the air for heat, its temperature, its density, and its 

fjressure, M. Gav-Lussac has constnicicd a formula, for calcu- 
ating the degree of cold, which should be produced by evapo- 
ration. In order to compare his theory with experiment, he 
determined directly the depression temperature produced 
a ciinent of dry droit a mercmial'tiieniMmieter, surrottided nm 
moistened cambric. The air istning from a gaaomefer, xuider a 
constant pteasare, piused first through a tnbefiOed with eUoride 
of calcfom ; Drom this tabe it entered anolliery where H met a 
thermometer destined to ehow its temperature; Aen fife cea* 
'llmetres further on, (two inches £.,) anofhertliermometer with a 
moistened surface, which it enveloped on every side. Thence, it 
difftised itself fr«»ely in the atmosphere, without suffsring fur- 
ther diange of pressnre. The calculated and experimental 
results coincide very nearly* We shall content otmielfts widi 
giving the latter. 

TMiip«flliire of tbe pepresiioo of temperature Drth 

dry air «C the pre^ dnced by evtporatlott Mnr 

•lire of 19.9 iadics. tlj« temp, of the air. 

OP c« 5.82® a 

1 6.09 

• • 2 ' , 6.37 

3 * ... 6.66 

4 ♦ • G.9G 

5 7.27 
*6 7,fi^ 

7 7.92 

8 tM 

9 8.61 

10 8.97 

1 1 9.37 

12 . 9.70 

13 10.07 
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Temperature of thtt 
dry air«ttM« DTM- 

13 
16 
17 
IS 
19 
20 
SI 

dft 
n 
u 



1)( pri'ssion of ti'mj * r idirr ]>\o- 

tlwfaaf. «#«iealr* 

10.44° C. 

10.82 

11.20 

11.58 

11.96 

10.34 

18i.73 

I3.lft 

13^1 

ia.90 

14.30 

I4.7P 



T!ie lieat j^iven up by the air, durmg evaporation, depending 
ovidL'iitlv on its density, it follows, that, all other things being- 
L'fjiKil, the cnld produced onglit to increase as tlie density 
dimuii^lies. Wti have hitherto supposed that the air was per- 
fectly dried; but, if we take it in the ordinary hygroiaetric state, 
the cold produced by evaporation will not be so considerable, 
and it wdl he even null, where the air is saturated with humidity. 
The cold is relative to the quaatity of water which the 
suiler to pass into the state of vapour; but this quautiiy is not 
immediately known, by that ake«dy coDtained in tl^e air, before 
it arrives at the nowt avifim. Si^^x^te^ in la£tt tbat the tern- 
smtve of tk« w b 10^ ud tbat it ii half saumted wiOi 
iunidity t iiippose> ftyrtbar, thai Uie cold prodiMtd amwurti |o 
4^ it b maentlhtt, at dila tem^the air which waahalf aatar 
fBltd widi noiatm at 10^, wiB be laofe highly so on aoeomit 
of the cooling which it has experienced, and tint the qaantit^ 
of water which can efaporete, is precisely equal to what the air 
wanta at the temparatuxe of ICP— 4^as6°> in order to beaa« 
torated* 

In general, we may succeed in knowing the hygrometric 
state of the air, according to the cold produced by evaporation ; 
but as this cold is variable with the pressure of the air, its 
temperature, its degree of humidity, we would require very ex- 
tensive tables to determine it with exactness. 1 was willing 
to undertake this labour, repeating my experiments on the cold 
produced by evaporation, and making^ new ones ; but I have 
l)ecn disheartened by its lengrth, as well as the want of sufficient 
(la^d, and especially by the consideration Uiat the ingenious 
process of Leroi was susceptible of a more easy application, and 
that in the actual state of physics, it was much prefcralde." 
Weheaitily coiicar in ihi^ prulcrence of M. Gay-Lussac, which 
brings « strong additional argument in fitvour ol iMr. Daniell's 
hygroBioUr, fiwnfk d on Uie principle of Lerui, and against Mr. 
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2. Memoir on the Density of VapourSy by M. C^s. Despretz. 

Although we can find no new facts in this paper, it deserves 
notice from the mode of investigation. The process followed 
for comparing the weights of gases, has never been applied to 
vapours, because it was foreseen, that, on taking the densities 
at the boiling points of the liquids, the contact of the cool sides 
of the balloon would cause a portion of vapour to be liquefied. 
It would not be so, if the experiments were made at the tempera- 
ture of the surrounding bodies. We might then weigh vapours 
as we weigh gases. M. Despretz conceives himself to be the 
first person wlio has done this. We obtain, adds he, vapour 
perfectly pure, and atthe actual temperature of tfie sarrounding 
bodies, by fixing a stop-cock Xo a barometric tube, whose in* 
temal diameter is tdple that of the ordinary tubes, and lij 
introducing into this tube the U(|uid whose Tap(^ we wis4 '|p 
weigii. We adapt a bedloon to it, well exhausted of air ; 
is soon filled with vapour ; an ordinary barometer is plunged 
into the same bath, so that WQ know the elastic force of th^ 
vapour weighed, by the difference of height of the mercury in 
the two tubes. Laslly^ we judge if ih» elastic force is at the 
nuaxtmum, and consequently, if the space be saturated, by the 
inspection of a third barometer-tube. In this third tube, there 
is liquid in excess, which will not be the case with the tube 
which furnishes vapour to the balloon, except in so far as the 
mercury in it is at the same height as in the first. 

We consider the suggestion of M. Despretz ingenious, but 
the details are obscure. A plate of his apparatus should have 
been given in the Annales. — Ann. de Ch. et de Ph. xxi. 143. 

3* 0» tht Hgdriodide of Carbon (hydriodure;) a mtw Mofk^ 

obtaining it. By M. SeruUas. 

The prepamtion of the hydriodide of carbon, by the'ectloa 
of potassium on idcohol holding iodine in solution, being prac- 
ticable by few persons, ftom the price of potassimn, M. BeruUas 

sought to obtain this new body by other and easier means. 
After different attempts, all founded on the re-action of bodies 
which could present nascent olefiant gas to iodine, M. S. 
has succeeded in readily procuring hydriodide of carbon. On 
chloride of iodine, made by saturating pulverulent iodine with 
chlorine in a globe, he poured from five to six times its weight 
of alcohol, at 34°, (about 0.847 sp. gr.) The liquid, at first 
turbid, became clear in a few instants with deposition of some 
saline matters proceeding from the impurity of the iodine, as 
also of a small quantity of an acid iodate having potash for its 
base, which likewise existed in the iodine. 

This alcoholic solution of chloride of iodine being treated 
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wi^ small portions of an alcoholic solution of caustic potash, 
there was instantly formed a very abundant yellowisli, curdy 
precipitate, composed of a mixtnrc of hvdroclilorate ;ind acid 
iodate of potash, l lic acid lodate, it ought to be observed, 
exists only at the commencement. The Saturation being Con- 
tinued and pushed to a slight alkaline excess, the liquid, which 
was strongly coloured at a certain ptTiod of the saiurution, 
by the separation of the iodine of the sub-chloride, appeared 
after some moments of repose above the saline deposit, 
of a leiuon-yellow colour, having the saccharine lasie given to 
it by the hydnudide of carbon, which it holds in solution, along 
with the hydriodate of potash.^ We decant and wash the salts 
several times with alcohol* to carry off the whole of the 
hydriodide; which is indicated hy the alcohol ceasing to be 
eoloured. Tht tails are set to drain on a filter, and the liquid 
if united to the other pottionB, after ffltrattan. We evaporate 
tiie liquid at a gentle heat; tiie hydtiodtde crystallizes; and 
we separate it belore the entire evaporation of the liquid, by 
throwing it on a filter and washing it with cold water, till this 
be no longer affected by nitrate of silver; a proof that the 
hydriodide is freed from the hydriodate of potash which it 
might have retained. We separate afterwards, by solution and 
crystallization, the hydrocblorate from the iodate» which we 
make use of, converting it into an iodide by fusion. 

M. Serullas afterwards contrived the following modification 
of the process : Into alcohol of the above strene'th, mixed with 
much more iodine than it could dissolve, he passed a current 
of chlorine, which made the colour of the iodine speedily dis- 
appear, whose solutioQ was meanwhile aided by agitation with 
a glass tube. The streaiii of gas having been continued some 
instants after the disappearance of the iodine, the yel]c>\vish 
li(|uor, considered to be then an alcoholic solution of chhjride 
and ssiib-chloride of ioihne, wixa saturated in the same way as 
the other, by an alcoholic solution of caustic potash, which 
immediately determined the formation of the same yellow curdy 
precipitate oonlaimng the aame anbelaaceft; iodate, hydro- 
chlorate of potash, and hydriodide of carbon in aolntlon ; the 
kat in as laige a proportion as fay the pcoeesa of mingling 
alcohol with the chlmide of iodine separately prepared* The 
add-iodate of ix^shi which instantly mils down, from its inso* 
lubility in aicohoi, has, like iodic aoid, a sharp and astriogent, 
bnt k»s intense taste than that of iodic acid. Its solution 
merely reddens, without destroying, tincture of litmns. This 
salt is less solnbie than the neutral iodate of the same bane | 
and its crystals, when slowly formed, present trvnoated pyra* 
mids, whose base is a rectangnlar parallelogram, or small 
prisms, with four very Qransmirent faces, tetmmated by 
pyramid gf Ibuc laoes. 
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the simple acst of diBiolfiiig diloride of iodiae In akohol, it 

Mot mffifitart to doexuiipote the w ater, and produce hydriodulo 
of carbon $ lEor the existence of this hydriodide is not ntinifcfltod 
till during the saturation, beginning, probably, at the jncment 
when the iodine of tho •ub'^bloride is set at liberty, and it m 
only when the saturation is completed, that the liquor aequuMNi 
the yellow colour, the saccharine taste, and the peoillUur odouf, 
which distinguish tlie hydriodide. Saturation by pore mag* 
nesia produces no hydriodide. This compcnmd is solid, of a 
leiiion-coiour, nnd a saccharine taste, which becomes very mani- 
fest when it is dissolved in alcohol. It crystallizes in spandes of 

1*11* 'V * ■! ^ 

a brilliant aspect. Its sihlII is aromatic, approachino- nearly 
to that of saffron. Its specific gravity is ueaily double that 
of water. It is not sensibly soluble in this liquid. It dissolves 
in 80 times its weight of aicohol of 0.825 sj). ^rav., at the 
Onlinary temperature ; and in 25 times, at a tempeiature of 
9£P Fahr. Semi parts of etber dissolve one of hydriodide. 

Fat and volatile oils diiaolve >t ieadily« In the latter, at 
leant m Ae eBienee ot lemotth it iuffm. aa altatation ; for, 
od ezposom to light, dnurcoal is eiokedi and the ioifine be^ 
eomaafne. Sulphuric* milphiaeoiii^iii^.apd aiunMie aoida 
Imr no aetion viptm it; nor baa a solntiop of chlorioe in 
water. 

. Exposed to. die air, act common temperatures, it disajmati 
at tbe ead of a certain pmod. A heat of 212'' Fahr. volatUiua 
ft without deoonipoMtaQii ; between and 248° it enter* 
into fusion, and is soon afterwards deconi{M>sed, giving rise to 
vapours of iodine, a deposit of very brilliant charcoal* and 
bydriodic acid. A portion is volatilized at the same time. Of 
all the simple non-metallic bodies, chlorine, in the state of gas, 
is the only one which preseiitfty .wUb hydriodide of carbon, very 
remarkable phenomena. 

These two bodies scarcely come into contact before there 
is a lively action, 'and sudden decomposition of the hydriodide ; 
wiience products retult, whose nature v^ies accordmg to 
circumstances. 

1. If the chlorine, as well as the hydriodide, are perfectly dry, 
there is formed a chloride of iodine, some muriatic acid, and a 
peculiar white matter containing much carbon. 

2. If the chlorine be in excess, there is a ibcmation of a 
solid yellow chloride ; and one of a sobchloride in the opposite 

3. When the quantity of chlorine which has been made to 
aot upon Ihe hydriodide has been sufficient merely to produce 
% suoohloride, there is no longer found in its watery solution 
the abore white n^tcgr^ bu^ sipall qvantities 4)f a liquid of an 
oily «yp*fTimWi whkh seewa to grease the sides of the yeeselib 
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unites Qradiially at the surface of tlie water, and ends some- 
times iii iailmg down, and coUecUiig at the bolioin, in a drop 
more or less bulky. The vessels hav^ then a very peculiar 
odour, approaching much to that of eneoce of turpentine. . 

M, teattat at fini hna^ned, tihat tfaM tM aab- 
•laiota nrfilil ba tha MoMm ct qarim diiaovaNd hj Mr. 
ftfaday ; but ha baa Ml bam abla to saco|nifla aitbac 
af Ibe propertlea by wbiab Mr. FbtadOT dklpagntbaa them, 
aaf are tbota whidb dwiacterifa Iba paaimr Mtteta, abDikc to 
tfMMeof tbe speciaa of eUorida of oarbaiiy wbioh any baabtewadl 
ft«m the action of chlorioaoa alcoboi. It ia diiBcah^ bowavarf 
Id bettm tbat tfaare is not an identity of composition betwean 
lhaia fHTodacts ; which will be, no doabt, modified by cifOWUp 
alaacaa which ba baa not been able to api»aciate. 

to make the experiment of tran^mning the hydriodida of 
carbon into the chloride of iodine, we iiU a phial, having a 
ground stopper, with chlorine dried over chloride of calcium^ 
and throwing into it some bydriodidc in powder, immediately 
shut the phial ; the action is speedy. There is a developement of 
heat and a brisk effervescence due, he thinks, to the disen<^ai;-e- 
tnent oi" muiiatic acid 2^as, which is formed. We sec the liquid 
red snb-chh)ride which also is formed at the same time, succeS" 
eivcly pass, by the absorption of chlorine, into a solid yellow 
thhjiide. It is possible, by heating^ carefully the stoppered 
bottle, to make the chloride pass ultemately from the solid 
state, to the state of a liquid sub -chloride, which, on cooling", 
returns to its primitive state by resuming: the chlorine which the 
heat had separated with effervescence. M. Serullas has even em* 
ployed this iKieans to volatilize the chloride, from one side of the 
Mttlaa late other, aoroaa tbe fatidiiaij cUorine, in ord^ to ba 
aora of dia completa deeoBn^tioik af tba bwdriodida. Vfbm 
are piojaet bydnodidaiif oamoa ittio flaabs' flilad witb oblaiiii% 
wa bear each tuna a alight noise, simOar to tbat pvodaoad b j iba 
hmneiMoBOf a fedi-bot imi tad in witar. 

4* If tbe chloHna employed in these expariaM&ta ia atiU 
charged with the asaal hnmidity which it has in coming diredfy 
intotibe bottles withoat previous drying, the hydriodide of caKboa 
wbicb we introduce equally gives rise to chloride of iodine, and 
muriatle acid, but we have no longer tbe white matter* There is 
Ibrmed in its place chloroxycarbonic eas (phosgene gas) wliiob 
we can insulate by inverting the bottles first over a mercurial 
bath, to make the excess of chlorine be absorbed with ag-itation ; 
then in water, in order to dissolve the miiri?.tic acid. The 
phosgene c;as can remain a sufHciently lontj; time in contact with 
vatcr without being decomposed, so as to be examined and 
recognised. This circumstance of the humidity ol the chlorine, to 
■which M. Serullas had not paid attention m his first experiments, 
hindered him, for some timet from recognising under what form 
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the carbon disappeared, which he knew positively to exUt in 
tlie hydriodide. ' 

He had occasion to observe, in these experiments, that the 
diib-chloride of iodine, treated by ammonia, threw down, at the 
moment, the iodine, in the state of a very fulminating iodide of 
azote ; and that there was formed scarcely any hydriodate of 
ammonia. We can understand this, since the chlorine, which in 
tirff ease decompotet the ammonia, ou^t exclusively to seize 
tka liydfogeny. teaviiiK liie assote to ttili By tha caMuaoa 

UIU6BBS m ^Willing UiQIIiO IBCO WaMT Of IIIIIBOIII89 UmJ vDC^ 

nNnrtfi 'oi Ilia Sodlna li oonvavtad into tin ftdnfm^Bi^ conpoaBid'* 
Tha ftoffity oflaiad 1^ chlorine^ iof convaitiog tha liydrlodkte 
^ carbon into ddofida of iodiM, and emeqaendy Tttto iodato 
and bydrodiknate* WJta solution in water, and saturation with 
\ pibtasB, appe^Kd to H. Serullas, after other trials, to be the 
inioM exact meana of ascertaining the quantity of iodine trhkli 
antars into omposition of the hydriodide of carbon. He 
treated a number of times with chlorine, given quantities of 
hydriodide of carbon; the resulting chloride of iodine, being 
dissolved in water, and saturated with potash, constantly pro- ' 
duced the same quantities of iodate, at least with so slight 
differences, that we may indicate, without fear of deviating from 
the truth, 1.5 gramme as the mean product, for each gramme 
of hydriodide. The iodate of potash being formed of 77.54 acid 
and 22.246 potash ; the iodic acid of 100 iodine and 31.927 
oxygen; every gramme of hydriodide of carbon will then contain 
0.8992 of iodine. * 

M. Serullas analyzed the compound also, by ignition with 
oxide of copper; from which he infers it to consist of, * 

Iodine . 0.8992 1 atom 
Carbon . 0.0864 2 atoms' 
Hydrogen 0.0144 2 atoms. 

1.0000 

Ann* de CL et de Pky, xxii. 172. 

Supplementary to the above information, M. Serallas has in- 
serted in the same Journal a letter to M. Gay-Lussac, on the 
subject, in which he says, that he finds hydriodide of carbon may 
be very abundantly obtained, by simply treating an alcoholic 
solution of iodine with an alcoholic solution of caustic potash, 
or soda. The formation of hydriodide of carbon, in this case, 
proves very manifestly the decomposition of the water ; just as 
the formation of an iodate with excess of acid, firom the first 
instants of tke taturatioa of a aokitioa of cUaride of iodine, 
feems to firova the pca^iutlanoe of iodic acid in tka wflkaitim; 
voA eonseqnantly to coniSmi lla bein^ a mUtim-of ia^ aeld 
and mariatic add, as M. Oay-Lussacoas said* 
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4L On a CrytifdliiM Matter formed in a Sohi^um ^f Oyaw>Q€fU 

By M. Vauqueiin. 

A MiliitkNiitroDgly imDrc^oated with, cyanogen, which M* Van* 
inmIbi hid MMttMaiB hif kdionilocv Awqv th6 XNrecedinic win- 
tey proMntad a — wphanniaaon to lutt» whim ha had not l^aota 

ipaxamiDe in his nrtt axperiments. At the end of about four 
MBtha, this lolation, becoaa of a flight amber hne^ deposited 
Ofange-yellow crystals, the mnber of which increased for some 
line. When this depositionaeamed to have ceased, he azanuned 
the crystals, as also the liquor which had produced tham. 

Tha latter had an amber colour, diffused a strong smell of 
hydrocyanic acid, was alkaline, at least it suddenly restored the 
colour of litmus reddened by au acid. It precipitated the sul- 
phate of iron of a bluish green, which changed instantly to blue 
by the addition of a drop of sulphuric acid. It is not to be 
doubted therefore from these experiments that the solution of 
cyanogen was converted into hydrocyanate of ammonia. It 
contained likewise carbonic acid, for it precipitated lime water. 

Let us next pass to the examination of the properties of the 
crystals of which we have spoken, and see if by means of their 
properties, we can come at their chemical composition. 1 . These 
transparent crystals have an orange yellow colour, which yields 
a lemon-coloured powder; their form is dendritic; they have no 
marked taste or smell; thay are almost inaolnble in water; 
potash lev disengages nothing ftom them^ nor doaa it ditsolTe 
tham. Tha nbctora of thata crystals and potash gijrea no 
Proaoan Una with aa^ata of iion« Dikta anlphniic ind 
muriatic adds maka tham experiance no alteration. 

Plaoad on hummg coals, thej volatiltze^ dififushig a white 
tlBokay and a strong smell of hydro^anate of ammonia ; leaviog 
nvwy small quantity of blapk matteff which can be nothing but 
charcoal. 

Heated in a ^lass tnba« dosed at one end, into which he had 
introduced a slip of ptper dipped in sulphate of iron, they pre- 
sented the following phenomena : a little moisture soon ap- 
peared, the paper assumed a bluish colour ; then a dull white 
matter sublimed, and there remained in the bottom of the tube 
only some black ^Tains. When the tube was opened, there 
exhaled a strong odour of hydrocyanate of ammonia, and the 
slip of paper, when dipped into a feeble acid, took a very intense 
blue colour. 

As to the white sublimate, it had neither smell nor taste; it 
was insoluble in water ; placed on burning coals, it was reduced 
into smoke, having the odour of hydrocyanic acid. Its minute 

rntity did not permit a more detailed examination, but 
^snqaelin thinks it is of the same nature as tlie crystals, 
mnwf tha humidity. 
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What it then the composition of these crystals ? This question 
ii Hot euHy answertd, especially when one has at his disposal 
a my small ^antity of material. * 

However, if we hear in mind that cyanogen foimed of carbon 
^nd aac^y wbstt ttosotayosed in water, gives birth to hyflrocymc 
at i d , ammonia, caritei^ aisid, and charcoal, which precipitates ; 
and that in the case under consideration, the same effects take 
place, with the exception of the precipitation of carbon, it will 
appear undoubtedly probable, that this carbon is united with a 
portion of the undecomposed cyanogen, and that it is tliereby 
rendered insoluble; but in falling down slowly it has had time 
to combine with a small quantity of water, and to assume the 
crystalline form ; effects due to the low temperature in which 
the cyanogen was exposed diiiiug' the winter. If this be the 
case, we might call this substance sub-ct^ano^en or proto* 
cyanogen. 

We consider this nomenclature highly objectionable, ad- 
mitting the composition to be clearly made out, which it is not* 
Cyanogen and svlxyanogea should, strictly speaking, baoaUsil 
deolio-caiburet sand tritD»oirb«iot of awlo; ffon- vuck napa 
tiieir oonpositioft would imsMdifttely ba S6—> ^Awtu de 
ei de PAfs. xxii* Id^ 

5. Effects of Moracic Acid on the Acid FLuate of Potash, 

M. Zeise has made tha observation that fiuate of potash, in 
aduoh the acid was in excess^ might be rendered alkaline, by a 
suitable addition of boracic acid. The first portion of acid 
added diminishes the acidity, the following additions make it 
disappear cntirclv, for litmus paper is no longer changed by it; 
and lastly, tlu^ saline solution took an alkaline character, and 
restored to th(' blue colour, litmus pap^ which had hefiA zed* 
dened by the acid fluate of potash. 

A solution of litmus reddened by the boracic acid, was mixed 
with aiiuiliei solution of litmus reddened by the acid fluate, aud 
instantly a blue colour was developed; the same effects take 
place by substitutirifi- soda or ammonia for potash; and it is the 
same whether we ( njploy water or alcohol to dissolve theni. 

Syrup of violets, reddened by the acid fluate of potash, became 
blue by the addition of boracic acid, and a new quantity, of acid 
rendered it green. Papers, stained with curcuma (tuHneric) and 
9raiil wood, experienced aoakgoos-changes of colour; so that 
all the ta-agent^ seem to inlieata that emU is separatod fcom 
<ha AGsd flaala of potash by the addilioii of homiiic actds-or 
otherwise, that the flaohi^ ftoid* whidi may be formed hf 
means of Ike iaorio and boiecio aeids» saturates less aUcalit 
then eech of its oemfoeents would ■eatraUsa a loia a .^^im. d$ 
Ckmu H P%s. xxu 92. 

Vol. XV. • X 
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C. On the Hydroxanthic Acid^ and some ef its Products and 
Combinations. By Mr. Will. C. Zeise, Professor of Chemistrjf, 
in tlie Univer^ii^ of Copenhagen. 

By a series of experiments on the mutual action of carburet of 
snlphiu, potash, and alcohol, Mr. Zeiie ba* oblaioed leMlti 
which he reg^ards as very remarkable. 

Potash, or soda, dissolved in alcohol, may bo ncutraljzed by 
carburet of sulphur, ahhougli this liquid does not change htmus 
colour, and does not neutralize the alkalis in their dry state, or 
when dissulvod in water. This phenomenon is owing to the 
formation i f a |j( culiar acid, by the re-action of the carburet ou 
the alcohol, ^vlllch is dt^tcrmined by the alkaline body. This 
new acid coutaius sulphur, carbon, and hydrop^en. It is fn ohiibla 
that the iii'si two elements united act in this couibiuaiiou the same 
part the cyanogen does in hydrocyanic acid ; and that they exist 
m it, in a different proportion from Avhat they do in tlie ordinary 
ciibar«t of mlpluir. He hu gWen the tmm of suaUhogen 
(dtrmd fnw (m^o; yelUm and ywM) to Ibis compoiiiid ndioal* 
iMNmM it foimt cottbiDallons ol a eolonr with Bome 

metals ; aa^ be hM aianed Hie ac» acid, the bydnaantkict 
cause it is endowed with all the properti^ of a perfect add. 

Very pure carburet of sulphur dissolves readily in the elco* 
holic solution of [)otash, and there instantly results a greenish- 
yellow liquid. This is easily observed by employing a solution 
of potash made in the cold before it has began to turn brown. 
If, after having added enough of carburet to neutralize the solu- 
tion, we expose it to a temperatni^ approaching to 0^ C, it will not 
be long in yielding delicate crystals so abundantly, that we shall 
soon have a concrete mass. This dried quickly between folds 
of paper is the hydroxanthatc of potash. It is also obtained by 
evaporation of the neutral liquid, in vacuOf alon^ with sulphuric 
acid, or even by spontaneous evaporation ; and also by precipi* 
tation by means of sulphuric ether. 

The process which he has commonly employed for the pre- 
paration of the hydroxanthatc of potash is briefly as loliows : — 
He puts one part of very pure and well caU ined potash into a 
g'lass buttle, having a ground bLopper; he pouis on it about 12 
parts of alcohol, containing about 96 or 98 in volume of pure 
alcoliol ; he next digests the mixture at a temperature of about 
20° or 24° C, agitating it very often for two or three hours, and 
Hwn filters the ftolation. Inaiedktely aftenraids he adds terj 
))lir6ettibiifeC of enlphar, till theliqaor no longerreddens tamevie 
paper; in order to be aare of whfeh he pets in a little earbaret 
tn exeeest that is, till a portion of die' liquid poured into water 
throws up eoB;« oily globales. He now poars the liqaid into 
a glass capsule with upright sides. When we employ an errdi- 
nary capsule, by reason of its gc^at tendency to dimhy U rites in 
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tbundance above the edges of the vessel. The ^^^k it tlMik 
put immediately under the receiver of an air-pumjly and a fittrtial 
vacuum is made. 'Whaait is judged that the emsa of car* 
buret of sulphur with a poftionof aloohol has been removed, bs 

introduces a vessel containing sulphuric acid, and sets the pump 
in full action. At the end of some time he withdraws the vessel 

' with the sulphuric acid, and replaces it by another of the same, 
till there remains very little liquid in the vessel containing the 
salt. Then, some time after, adding a little pure sulphuric 
ether, he throws the mass on a filter; a little thereafter he 
presses it quickly belvveen folds of paper, and finishes the 
desiccation under the air-pump receiver. In winter, or in 
ca>;e' we have plenty of ice at our disposal, he thinks the pre- 
paration of this salt may be effected bv simple refrigeration; 
Evaporation in the open air lias this disadvantage, that a part of 
the salt commonly assumes a yellow colour, aind then it yields a 
solution more or less milky. We must take care not to employ 
too ooncenttated a solution of potaih in alcohol; otherwise we 
obtain almost immediately a congealed mass, and here it may 
happen that a trace of sulpbuietted hydrogen shall be fotmed. 
Jiydraxanihate ^Poliaftl.^This salt crfstalltaes in needles s 

. it is colourless tuid very brilliant ; in the air, it becomes fiiintly 
yellowish ; it has a peculiar smell ; its taste, at first, extremely 
cooling, becomes sulphureous and pungent. It is extremely so- 
Inble in water, and yet it does not attract humidity from the air« 
When newly prepared it dissolves completely in alcohol, but less 
copiously than in water; sulphuric ether dissolves very little of it, 
aiui petroleum does not affect it. A solution of this salt becomes 
milky by contact of air* and at the same time slightly alkaline. 
Hence test-papers, which on leaving a solution of hydroxanthate ' 
indicated no free alkali* change colour in the space ot some time 
in the air. 

On pouring acetic muriatic, or sulphuric acid, even in a 
very concentrated state, on the hydroxanthate of potash, no 
effervescence takes place ; but the latter two acids, diluted with 
four or five waters, separate from it a liquid which is heavier 
than water, and in aspect perfectly resembling an oil. liiis is 
the hvdroxanihic acid. 

Barytes water, muriate, or nitrate of barytes, munate of lime^ 
sulphate of magnesia and alum, form no precipitates in a miery 
solntion of the hydroxanthate of potash ; sulphate bf stnc^ mtral^ 
or acetets of lead^ dentochloride or denlocysnide of meieury, 
prodncs whit» preoinitates. With sulphate* nitratSt or mnriato 
of copper* it ooeasms a predpitatftofft very beautiful yellow 
oolonr. Chloride of antimony* nitrate of bismuth, deutochlorido 
of tm, {Motoehlonde of netenry) and nitrate of sUrer* form also 
iKrith it ineeipitates* which are of a yellow colour. 
' The pvacmitates by nitrate of silver, or pfoloehloiidt of max** 
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eury, pa^^s speedily from yeUow to black ; we can obtain even 
immediately black piccipitates with these re-agents, if we employ 
very concentrated solutions. The precipitate by sulphate of 
zinc becomes slightly greenish oii exposure lo air. Tlie others 
do not change their colour either in air or water. None of them 
effervesces either with thtt tulfhuric or muriatic acid. 

A tolution of hydroxiothite of potaih^ my neutral, enclosed 
in a veteel which tcreMU it from the •ctaon.of the air, may be 
hiiftid dnrtng half to hour at a tempenture of 60^ C. withoitt 
loting its ciuffacteristic propertiet. Mt, if before heating it, we 
lurre reHdoiod it alkaline by an addition of potash, itwillaoon 
acquire the property of preeipitating the aaits of lead black. 

If we gpradaally heat the hydroxanthate of potaeh encloeed in 
namllietortyeottmantcating with a receiver, from which a tube 
paeiee into a mercurial bath, the following circumstances take 
plaoa: ^Im^ the temperatiun b railed beyond 60^^ G. the salt 
appears to undtffgo no fshnage; when heated 4nore strongly, it 
yielde oleaginous vaponrSi fnses with a strong efTervesrence, 
IMrodncii^ abundance of gas and vapours, and is transformed 
into a mass of a blood red colour. The vapours soon condense 
into a liquid, which hns the appearance of oil. The rcfl matter 
hardly chang;es its colour on coohng. On expo?iii j; tliis sub- 
stance to a liitrher temperaLme than that at which it was pro- 
duced, it enters anew into an effervescinLT fusion, blackeninp^ at 
the s,«me f imc, and giving rise to much oil and a little gas. But, 
at the end of some time, the frothing ceases; and finally the 
mass, quietly melted, produces neither oil nor gas, even at a 
temperature not far from that of a cherry-red. Ou allowing the 
mass then to cool, it divides itself into two portions, of which 
the lower is manifestly crystailiae, of a black grcv, and a lustre 
almost metallic ; whilst the upper layer, of a nearly black colour, 
has no crystalline texture. If the fire be pnahed so as to keep 
016 maaated fbc some tima, it will not fiimiih the ciystalliied 
part. The gaaeoue piodoct appeara to be of the mm kind 
onrng the imole course of the decompoiition; the same holdi 
tme of Uie oily> nwtter. The first is dittingnished by an eoE^ 
tieinely streog odour of onions or leeks ; but, in olbor reapec t s, 
it comports itself (at least in trials with oontact of water) like a 
mixture of carbonic acid gas and sulphsvetied hydrogen. 

Xianthie 0»/.— This liquid is limpid, and of a yeUowish colour. 
Its. odour (which resembles neither that of earour^ of snlpfanr 
nor sulphuretted hydrogen). b very strong, and adheres stRngly 
and for a long time, to every body which haa been tsipregnated 
with it. Its taste is at once saccharine and pungent. Water 
fippears to dissolve it in very small quantity ; alcohol, when 
■diluted even to a great degree, dis'solves it in abundance. The 
alcoholic solution is disturbed by a certain quantity of water: 
but, if not too much loaded with oil, it becoaaes. clear, on tho 
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aikUiion of a greater quaniity of water. Xanthio oil does not 
affect the colour of litmus or turmene ; it acts in no manner on 
nitrate of lead ; it does not cause a precipitate with muriate of 
m^per. At the approach of a flaming body, it readily takes fire, 
Iwiiis a fahush flame, )Mid gtres rise to much sulphureous 
acid, mingled imdoiitatedlj wHh oufaovc add. Water is con- 
dened oa the odes of a Ml^laea s iMipaa d td over the Heme. 

The ftd matter is deliqueieenl ; diteolTet eomplelily in wtleri 
sdatioii is at firat teddiah, »bat sooa beomaes yelliewisii 
hrown. It strongly reddena tatnerie. Aleobol aett tel etowly 
OB this sabitance. 

The watery solation of the red matter, recently made, pred- 
pitatos the salts of lead red; hat oeoMiMmly the precipitala 
becomes soon black ; the eopremis salts are precipitated of a 
black -brown *. It does not occasion a mecipitate with (he 
salts of barytes ; bat a solution of the nltfate of barytes is 
coloured yellow. It makes a lively effervescence with acidi, 
givin<^ rise to an odour of sulphuretted hydrogen mingled with 
that of carburet of sulphur, — und there are, at the same time, 
separated globules of an oleaginous liquid ; but no precipitate 
of sulphur takes place. A slip of paper imbued with nitrate of 
lead, and then ex])osed to the gas disengaged by muriatic acid, 
is coloured partly black and partly red. When exposed to the 
air« the red matter passes a little towards yellow. 

The crystalline matter speedily deliquesces, and it dissolves 
in water without leaviug auy residuum, 'ihe solution is of a 
very intense brown-black, so that, before dilating it to a certain 
degree, the Uqaid appears nearly opaque ; it faeomee taihid on 
oontact of air; and salphmetled bjdrogen, aa well aa a little 
aolphar are disengaged from it by acids. The Mtler ireaM 
mm a red kgai, aeea» analog^aa to a auxkure of aalphiiiiiC 
potassinai with cliarcoal« 

Uy dfoxandiBta <rfpotashv thrown on a ^aea<fla«<B, red hot, let^r 
dHy takes ftre,aiid bums quietly with abhiish flame; *biit if we set 
fimto itatthepointof theflasse of a candle, it bums withmaeh 
eneigT, emitting spaifcs extremely brilliant This somewhat 
singular phenomenon is^ probably, dae to flocks of charcoal^ 
formed and projected hj a partial deeompositior) of the salt, 
when It is exposed to a rerj atnmg heat which peaetrata* 
into the interior of the nrnss. 

M, Zeise has prepared hydroxanthates of soda and ammonia, 
with alcoholic solutions of these alkalis and carburet of sul- 
phur; hydroxantliatrs of Ixarytes and lime, with the carbouales of 
til esc bases and hydroxanthic acid. The hydroxy ntli ate of 
lime may also be obtamed, but with dilhculty, in a slate 

♦ The solution is ii» this respect very similar to that oMained, according 
to M. RprrfliTia. by digcstincr <*'>r a lonj; time in the cold an aqueous solu- 
tkm ot potash wuh carburet ot sulphur ; or by udding carburet oi sulphtur 
to a watsry solaUsa ofhepar^Jlwi. deCh,Hd4 PAyi. xx. MS. 
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purity, by decomposing a very concentrated alcoholic solntion 
oi' liydroxanthate of pnt;ish, with an alcoholic solutioa of 
chloride of calcium, lie thinks it |n ()bal)le that, the greater, 
part of the precipitates, produced by decomposing the me- 
tallic salts with hydroxantbate of pota&h, are corabinatious 
of zaathogen whh the nMttd of Ibo lalt employed. The 
precipittte from comr it not aitaoked MCfaar bysalpbnm 
or Miiatte acid» whether oonceotratad or dilate; ahrieacid, 
honcnrer, rspecific gravity 1.32,) diMotTea ti easity^ widk.a pro* 
daatMNi or gaa, and a subatMwa wiueh haa the aapect of &tt 
at llmt coloured greeaith-ydlovry then whitiah^eUow. The 
aaa^do of lead k prepared witli nitrate of lead and bydroiaiH 
thate of potaeh ; it u wfahe, and ftdla down in flocks. Xanthia 
oil is gifOD out on expoiing these two xanthidea to heat ia a 
retort. 

Hfdroxanikk eeid is li^td at common temperatoree, and 

oren under them ; it has completely the ap|>ear«Dce of a trans- 
parent colourless oil. Its specific gravity is greater than that 
of water. It does not combine with this liquid. On contact of 
air it is soon covered with a white opaque crust. When inncH 
divided among M uter, it is completely fln^troyed in a shu; t tiuie. 
Its smell is stronf^ and peculiar. It has at first an acid taste, 
then a very strong^ly astrin^-ent and bitter one. It reddens 
powcrfidlv litmus paper, Init a p(jrtion of the red is not long- in 
becnniiug yellowish-while. To obtain hydroxanihic acid we 
iritro luce the hydroxantbate of potash into a long and nar- 
row glass ; we pour into it sulphuric acid, diluted with four or 
five volumes of water, aiding* the re-action by a gentle agita* 
tion ; two or three minutes afterwards, we add to the milky 
mixture, at intervals of some seconds, from three to four 
volumes of water, so managing it that the new aetd may collect 
into a sinde mass at the bottom of the vessel ( thea we add ' 
speedily or sixty Tolnases of water* It remains now only 
to withdraw the water, and to pour on new portions as speedily 
as posstUe { to withdiaw this, and so in sitocesaion* till the 
wsenings ao longer a£feet a solntioo of barytes* Instead of 
anipfauric acid, we may equally make use of the mnriatic. 

Hydroxanthic acid diseol?es very readily in a watery solntion 
of potash, bary tes, or ammonia ; it expels carbonic acid from 
the carbonate of potash, giving birdi to a salt which entirely 
i«sembles that obtained by neutralizing an alcoholic solntioa of 
potash with carburet of sulphur. With carbonate of ammonia 
XL furnishes hydroxantbate of ammonia, with disengagement 
of carbonic acid. It decomposes, also, carbonate of barytes, 
formmg hydroxanthate of bp.rytes, which is very soluble in 
water and alcohol. The re-action is, in general, much more 
lively when the salifiable bases or their carbonates are intro- 
duced ia the solid state, into hydroxanthic acid, covered 
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with a little water, than wheii we employ their solutions, "^'hich 
is undoubtedly owinn^ to the insolubility of the hydroxanthic 
acid in water. Black oxide of copper, yellow oxide of lead, 
red oxide of mercury, each, vvliea uiUudnced into the liydroxan- 
thic acid, under water, are quickly converted into xauihides, 
•wtuch nowise differ from those procured by piecipitatiuii. With 
OKide of meieiiTy the action is very lively. 
• Hydnnniitliie add takes ftre in tibft air imUntly, on the 
approfteh 6f a Iwriiiiig body, ooeaikming a atmi^ odour of 
•iil][4ianwff acid. Whatt ocpoaad U» haati ia a ao&aUa vaaaaV 
it la daeompoaad at a taaftjimtm loadi halow that of MCmt 
watar ; and tfaera appaar to be ftraad eafboMt af mdphur, and 
aa iaflammable gas. Noodonrcf oaioaa^orof aalpiuHmia aiaid« 
ia mniiaataL 

Iodine was empioyad for aaoertaiaing vbether this new acid 
aoidaiaad hydrogen, and the results show that it doaa. When 
lodiae ia intiodtioad into nawly-ffepared hydroxaathio aaidf- 

covered with water, there is manifested instantly a Kvely, 
action ; the iodine is set in motion on the surface of the acid, 
and is dissolved. The acid becomes in part opaque, and is 
coloiire?! at first yellow, then brown, — so that we have soon at 
the bottom of the vessel an oleaginous liquid of a red-ijrown ; 
but, after a little time, the colour begms to disappear, and, in 
the space of some m i mites,) provided too much iodine has not 
been added,) there l esults a liquid, oily, opaque, and faintly 
yellow. The watery iiquor, which floats over the oleaginous 
liquid, is almost colourless ; it is more or less milky, — but, by 
means of a filter, we obtain it perfectly limpid. When tried by 
the proper tests, this liquor is foond to be a solntioa ofhydriodic 
acid. Tfaa olaagiaoQa liquid vfaieh ranoaiaa^ when we have 
treafeed hydroaanUac acid wttb a aufficieat quantity of iofinai 
BO longer yields xa&thida of copper, wsdi a aalphate of thia 
malaU Comparative triala were aiade with oarbanst'af aolpbarl 
iodiaev end water; the iediae eoariaaaa with the caibwet, 
Ofdottiiag It violet; bat, .aa might be preaoaied« no trace of 
hydfkdieacid ia |iiod«ead.^ii(a. de Clliai. etf dt P%a,xxi. 1€0; 

7« Oa a very beautiful Green Colour^ My M. Henri 

Braconnot. ' 

« » 

M. Noel, who has a fine manufacture of painted paper at 

Nancy, sent M. Braconnot a superb green colour, known in com- 
merce for some years, in order that he might analyze it. A ma- 
nufacturer ot colours at Schweinfurt was said to possess the sole 
secret cl its preparation. Of all the methods tried by M. Bra- 
connot to obtain this colour, the following succeeded best : — He 
dissolved six parts oi sulphate of copper in a small quantity of 
hot water ; and, on the other hand, he boiled in water six parts 
of arseuious acid, witii eight parts of Uie potash of commecce« 
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Ml iK» more caritooic' acid wa« expelled. U^'abig^kLy by 
^hgMii iMm kot toUdMNi with the fint» a|iftaitwig Gsm^lly till 
iSie eifHwegceae ^ owed ; a dirty greenish-yellow precipitate 
fell ia abundance. To this he added about three parts of acetic 
acid, (three parts of which satTirated 0.45 of carbonate of iimp,) 
or such a quantity ;is that thfMe was a slig*ht excess of it, per- 
ceptible to the smell after the mixture. The precipitcite gra- 
dually diminished in size; uiid, at the end of some hours, there 
was deposited spontaneously at the bottom of the liquor (now 
colourless) a powder, somewhat crystalline, and of a tine green 
colour. He separated the supernatant liquid, which, by resting 
lonsrer on the colour, might deposit oxide of arsenic, which 
would render it paler. He afterwards treated it witli a large 
quantity of boiling water, to remove tiie la^t portiOiiiJ of arbcniCt 
beyond what existed lu combination. We must take care 90t 
to add to the solution of sulphate of copper wm aioaii nf 
iMoite of potairii, beoMW it vmild Mtantei m mm iniMey 
."IkiMlieaeidvWliidi ooglittobe thonix^ 

Fot fhm HMon» it it proper, in geairalv 10 teka a aoiilmi 
Mwilia of polaik It » (no thot a povtion of tfao orMMMMw 
•aid mMooa la tfaa motlier jk|aot}. battlHa may be employed 

Ibrtep^fmration of acha da'a giaaatOoaamonly used for painfetd 
yapi of an inferi<Mr quality. It appeared that* wWn liu fim" 
i iliint *ddod to the mixture, before the fine green colour was 
ipononnced, a small ^ttatiltlpy of tha iattae ready formed, the 
piodaetioii of it was more speedily promoted, — as acifstaly 
irimMnd ift o BflKiia aolntkm. attraota tba TMftiaowUMt siarilar 
to its own. 

The process now described has been repeated on the 2:rcat 
scale, and with some modifications, at the manufacture of 
M. Noel. An arsenite of potash was employed, which had been 
prepared with eif^ht parts of oxide of arseruc instead of six. 
The liquors were concentrated. Some hours after the mixture, 
a pellicle, of a very rich green colour, formed at the snrface. 
The whole being exposed to beat, a heavy powder fell down, 
which was washed with abundance of water, to free it from the 
excess of arsenious acid. The green thus obtained was magni- 
ficent; and several unprejudiced colourists judged it to be 
;nore powerfid than tlmt of ScllwaiafarL^iiiHi; dt G&im. et 

8« On the Combinatiom of Chromic Acid wUh Potask* ' 

By M. t\ Xassaert,^/s. 

This gaitiaman affirms that a solution of chromate of potaih« 
whetlmrjieutral or aUeiltiie» will not yiold crystals of a oaalnd 
aaU, which salt can exist oolf tm aalatm } and that, » laalHy* 
thaiemoa*yaUov.aait» Joaoim ut vrnKmnfm midar tho aa«a af 
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the neutral ( Ifroniatc of potasJt is a suhsalt, for repeated washings 
and crystaUizations do not deprive it ot the property of restor- 
ing" the bine colonr to reddened litrnus paper. In attfimptinj^ 
to form the neutral chromate, he found that» when be employed 
a solutiou of chrouiate contaiiiiDg- nitre, even in small quautity, 
this could be easily separated by adding to the liquors aa excess 
of alkali. On subsequent conceutration, the whole of the nitre 
crystallized in well-formed prisms, cariyiug down with it but a 
small quantity of chromate ; wbiht if we saturate first of all 
the solution of chromate, so as to make it neutral, and after- 
waitls evaporate, since the salt thus formed and the nitre have 
aewly the tame degvta of sdubilliyy they ftll down togelfatr 
ia ^rjetftli, aad e«a m %90gm^ h$ MpmMd: hnit ItaiiMtnfy 
tekes place when the neolrdi ehronaie it eonverled inta • fl«i|i»* 
tab, it that baoomaa amsh nan aohiUay aad kit liia wtae 
IbmilMt. ' • ' . * 

Tlis dilEbfanoa^f toUihiUty betltrafik the acid chromate mi 
the tubcfaromate of potath» it yerj wdl marked ; for i£ iato % 
aatttrafted er nearly saturated solution of alkaline cbromale, «a 
pour some drops of acid, there is immediately formed an abua- 
dant deposit of noid chromate. To free the salt oomplet^j 
from nitre, he recommends it to be deflagrated with charcoal in 
a crucible I and afterwards to be dissolved, filtered, and rrys- 
t^illized. M. Tassaert analvzed the chromates of potash, by 
drying them for several days in a temperature of from 60^ to 
60° C , precipitating^ tVieir acid by acetate ot baiytes, washing 
the barytic salt, and adding" to the supernatant liquid, sulphuric 
acid in excess; evaporatiug and igniting the sulphate of potash. 
He thus found that the acid chromate. which is naturaUy 
formed lu the neutral solution, i& composed of 

Chromic acid ♦ • • • 67.40 
Potash 32.60 

wbile the alkaline talt oootittt of 

. Cbconic neid*. • • • ^ 6M 
Potaali 48.0 

It is to be observed, that chromate of barytes begidt to dissolve 
in water, the moment that we remova frw ik iSbm whole of Iba 
aeatala of barytet thai itaomaimi nixed wMli it: it liMi die* 
t^m in tnflfiffliBtqaantfty to ooioar yaUow Hwdteeitd liquort. 
A tingle drop of aeeinta ef baryta, mined wvdi the adalooint* 
ini^'water^-stopa AadittolnDg procett, and imien the illarad 
liottid taibld. Water,, with n litila alaohol, equally preraMa 
dHt tainttoa^Ann. ife C4tii« il dt Myi., nxii. 6h 

9. Analym qf differPMt Limestones, by M. P. Berzelittf, . 

Ingmieur des Mines. 

iAsf gtviog a taUa of analytat of Fnneh limaatoiMti not it 



Digitized by Google 



C SiUcK .... — - ■ 

blAlamllM. . . 0.050 0.054 0.078 O.UDO 

A)<l«M««tM> — — 

Vf^aml. . • o.m 

yfnm • • • • • ■ ■■ ^ ■ 



for water-mortars, vduch It of M lilflt inlanst fai'lhit kiM- 
doiii for us to copv, hiMxt pretinU «• witk ibft foikmng tibte 
of ftadyMf oC hyteilie liwnlaM 

1. '9 3. 4. S. «. 7. ft. 8. 10. 11. 

■ 

«fliine O.eUO 0.858 0.892 0 sLK> o '^10 0.635 — tJM 0.765 0.800 0<Mt 

IMUO.OM OJKM 00.36 0.020 0.020 0.041 — ft.0SS 0.036 0.015 — - 

. ♦ 9jm — — — — 6.086 

— 0.065 0.116 0.170 0.100 

0.090 0.134 — 0.038 O.oati 0.010 0.050 

— — ^ ^— — 9M9 — 

Ijm 1.066 1.666 iM Um 1.6it — Lilt tJ6t 1.666 1.606 

■ I » 

Tbe first life are called moderately hydnralic; the last si< Teiy 
hydnralie. 

No. (1.) Limestone of Voogy (Loire,) between Roanne and 
and Chaoliea ; snblamellar, yellowisli, fell of ammonites, and 
oidier shdls. It ^ves a very good lime, ivbicK sets in water. 
(^.) Limestone of St. Germam, (Ain,) compact, of a deep gi ey, 
veined with vhite limestone, lamellar, and penetrated ^vith 
gryphites. It is empkrfed at Lyons, for "water- works. (3.) 
limestone of Chaunay, near Macon ; compact, in fine grains, 
yellowish- white ; it is of the secondary formation, and is em- 
ployed in the fabrication of a lime, which is hydraulic. (4.) 
Limestone of Digna (Jura^ ; rompact, penetrated with plates of 
limestone, and having imbedded a threat number of gfryphites, 
of a very deep grey. It produces lime which takes a good 
hold, and may be considered as hydranlic. (5.) Limestone, 
which accompanies the preceding, and which enjoys the same 
properties ; compact, in grains nearly earthy, of a bright <^rey 
colour. (6.) Secondary limestone of Nismes (Gard) ; compact, 
yellowish-grey; yields a hydraulic lime, which passes in the 
country for being of excellent quality. (7.) Lime of Lezoux, 
(Fay oe D6me,) fabricated from a malny fresh-water limestone. 
It is called excellent It produces an .abnndant jelly, with 
acids. (8.) Compact limestone, the locality of which is un- 
known. It gifes a very jood hydraulic lime. (9.^ Second* 
aiy UaieefeOM of Meis (Sfoselle) ; ,compactr in grama almost 
ewthj, pf a blmsfa gsey, move or less deep. The Ihne whidi, 
it iivoduces is known to be hydrsulic. (10.)- Ifaiiy limeetona 
of8«Mlnehes»near Dreux (Eme et Loire) ; compact, yery ten^ 
der, cnmhes, bettneen the fingers, absorbs water very readily. 
It^J^Mrms a paatn-with this liquid, nearly like clay» bat it doea 
not fall into powder, when calcined. This lime is very celc- 
hrated, and is much employed at Paris. (11.) Mixture of fouiF 
parts of the chalk of Meudon, and one part of the clay of Passy, 
in volume, which M. Saint-Lcger employs to make artificial 
hydraulic lime, in the manufacture of it, cstablislu d near the 
mdiiary school..- The goverament uses at present .only the lime 
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of M. Saint-Leger, in the public buiidings of Paris. An im- 
mense consumption of it was made last year, for the canal of 
St. Martin ; ii has been judp^ed superior to the lime of Se- 
nonches, a superiority of which M. Berthier has convinced hira- 
sdf by experiments on the small scale* It is sold at the price 
of 60 Inoct Ihe cubic metre. 

M. Berthiar eaten into a pretty full account of the Roman 
cement of Parker end Wyatt of London. The following is. hie 
anidjsb of the English stone* from which, by a regulated cekt- 
natioDi and enbseqaent pulverization, it is fopned : 

Carbonate of Ihne * • . 0.657 

■< mafp ae wa . 0^005 

~— — iron . * • Oj070 

manganeee • 0.019 



Clay{3; 



$i]ica 0.180 

na , . • 0M6 
Water 0.013 



1.000 

lime produced by the above. 

Lime 0.564 

Magnesia 0.000 

Clay ; 0.360 

Oxide of iron • • • • 0.086 



1 .000 

The English stone is compact, of a very fine grain, hard, tough, 
capable of taking a fine polish, and of a grey- brown folonr. 
Its specific gravity Is 2.59, It is said to be got in tubercular 
masses, in marls. Tiier< is :i similar stone at Boulogne. M. 
Berthier thinks, that with one part of common plastic clay, 
containing no sand, and two parts of chalk in bulk, which cor- 
responds to one part of clay to 2J parts of chalk in weight, a 
very good hydraulic lime could be made, which would set as 
speedily as the Rn^lish. He acknowledges, however, that it is 
not probable we can obtain by mixtures, hydraulic limes which 
can acquire so great hardness and solidity as the natural mor- 
tar, because tlim qui^ea depend, not only on the composi- 
tion otf the snbstaneey bot also on its state of emnpaetness. We 
can eoneeive, thai the mater dsuslty m hydtaalle Kme pos^ 
seseee» whidi slakes iriftout changing yolnme, the greater 
dliiy its panicles will hafe to become aggregated, and the less 
shfinkii^ viU there be in its consolidatioQ* Wfaatefer, tiiere- 
fone, we may do, the artifieial mixtweB wifi be dways lighter 
than the natural stones. 

The loUowing general mferenceii, which M. Berthier draws' 
from some subsequent expernsents, are important. A limestone 
which eonteias 6 par e^.-of dayy afibids a .lime already per** 
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ceptibly hydraulic; when the clay is present in the propoiUon 
of 15 to 20 per cenU^ the lime is very hydraulic ; finally, the 
lime sets instantly, and may be regarded as Roman cement, 
when the limestone contains from 25 to 30 in the 100 of clay. 
He considers the iron and manp^anese as useless towards the 
hydraulic eii'ect. To appreciate the qualities oi a limestonei 
relative to the kind of lime ¥^hich it can furnish, it is suffi* 
cient to dftemine the quantity of alumina and magnenft whidi 
it aiordt. 

10, Ohtervatiom on Mortars, 

hk 9l oMwIur wUdi owei Urn aoUdity to dra adhesion of tlie 
hmm to iSi» Mtf^f (iihe aab§^^ with iIm slaked limet) 

thire is evidently an advMtaga in multiplying as much as 
poestbte the snifiumi of contact, and oonseqiiently in employing 
a pidvenleot nlloy ; but, the mortnr in that case requires a 
larger proportien of lime than when we take a granular alloy. 
On iJm pdwr hand, the alloys with large grains do not afford 
Mttaia so solid as the pulveruWnt aUoys, because there remain 
among the grains of the alloy qiaoes tilled with pure lime, 
which do not present the same resistance to fracture as the 
parts occupied by the alloy. It thus appears evident, that to 
obtain with the smallest possible quantity of lime, mortars 
which shall possess the maximnm of solidity, we must employ 
alloys which contain particles of ditierent sizes and pulverulent 
parts, avoiding always the mixture of argillaceous substances, 
which can form a paste with water, and which ot themselves 
possess no coherence. M. de Saint- Leger made last 'summer 
trials on the 2:reat scale, the results of which coincide perfectly 
with tht:se views. He found, contrary to the common opuilon, 
that the sand usually employed at Paris, gives a better mortar, 
when it is merely washed, than when the fine particles are 
smiated by means of a sieves 

Ilia poaiolaats, bodi artifiotal and nalaral, dii&r extremely 
is their coaaposition; thmr resemble one another only in the 
power they possess of absorbing water irithoat softeaiag; a 
power due to th«ir porosity. It is pioNible» therefore, when 
they act <m lima in a pscnliar manner difiGamit fipom other 
aUoys, such as quartzose sand, pounded glasi» ff^.^ it i^ to 
their porosity, as M. iokisi imaginas» that they owe this pro- 
perty. The important obsor? ation made by M. Vicat^ that 
clay slightly bakod is an eiceUent alloy, whilst tiba same mh- 
Stam strongly ould u o d is a very indifferent one, supports the 
same opinion ; for day slightly baked, and that strongly cal- 
cined, differ from each other only in this, that the first is light, 
porous, and capable of absorbing water, whereas the last has 
become compact and altogether similar to a stone, by the effect 
of its coatraction» whioh the Ugh temfMecature oiuuifid it 
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to undergo. In oilier respects thej ire both i« quite tiiote 

state from raw clay, sinee they do not contain eonbiaed wirttsTf 

and can no longer form a paste with this liquid. 

It is known that porous bodies haye the faculty of ab^ 

sorbing and condensing rapidly a great number of gaseous 
substances. May it not. be, bccanse they act in this manner on 
the carbonic acid contained in the atmosphere and in water, 
that iliey liave ihe property oi accelerating the condensation 
of certain mortars ? \Vc may thus conceive why they produce 
this effect with a rich lime, whilst with poor or very hydraulic 
limes, they give no better result, than non-porous alloys; for, 
the mortars of rich limes owe their soliditicaliun only to the 
regeneration of carbonate of lime, while the sohdificatioii of 
the mortars of very hydraulic limes is independent of this 
cause. 

To the above remarks m nay add, that the English stone, 
from which Romaii cement is made, is a ferra^iMMis mail, in 
spheroidical concretioiis» called ieptana or Indi Helmoniti ; a 
description of wbidi Is to be fbnnd in nor tiaaamm eiiemis<t 
works.*— j^iui* diss J0MSf« 

11. Analytical Examination of Twch'-stone* By M. YauqueUa. 

This stone, lapis lydms, is usually arranged in the works on 
mineralogy, in the sequel of the Com^ennes stones, without 
being entirely confounded with them. (Tt is the schistous 
jasper of Brogniart, and a snb-species of rhomboi^al quartz of 
Mohs.) Ihe specific gravity of the touch-stone of M. Vau- 
qnelin is *? 4^5. It whitens before the blow-pipe, exhab'no- a 
feeble sulphurous acid, odour. The fragments which before 
calcination are crushed on glass, afterwards scratch it easily. 
It has no action on the magnetic needle. Acids in the coid 
exercise no perceptible action on a mass ot touch-stone ; but, if 
we heat muriatic acid on the mineral reduced to a hue |K)wder, 
there is* instantly disei^aged a very manifest odour of sul- 
phuretted hydrogen ; a little iron is dissolved, and the acid 
beconies yellow. The residuum, which is considerable, seems 
to have become blacker by this opemtickn. 

The alkalis easilT dissever uie prinmplea of tonoh-stone. 
With potash the fhsum, at a fed^heat, is easy md very liquid, 
Kke that of silieeons stones. The mass- btooosti n^ a ire^ish- 
yellow. M. Vanqnelin satisfied himsetf by amsM of ignilion 
with ehlorate of potash, • ^t the Mnok ocAomv is Ofwiag to 
carbon ; tfie quantity of which he determiaBd' from the ▼onme 
of lesnltittg caibome aeid. From the smell evolved by the 
action of potash on the mineral, he infers the presence of a 
small quantity of ammonia in it ; which mms to be in the 
state of a muriate. He could not estanade its amount. The 
.presence ef sal-a«Mnomso» charcoal^ imif and snlfhm^4isys 



Digitized by Google 



3ie 



Pragreu of Foreign ScutM^ 



M. VaiUfiK lin, may put e^rologists in the way of imagining the 
origin and mode of formation of this singular mineral produc- 
tion. 'I'he discovery of a quantity of this stone, of good qua- 
lity, would be of great importance, adds he, to the goldsmiths ; 
foi it is i art;, and extitmely high priced. 



Analytii. 


Fint Specimen. 


Htcioad Specimen* 


Silica . . . 


85.00 


69.00 






7.50 


Lime . • 


. , 1.00 


a trace — 


Charcoal . . 


. . 2.70 


3.80 


8ial|^fir . • 


. 0.60 


a trace — — 


M«teHlcitoii • 


. . 1.70 


17.00 


Moisture » • 


. • 2.50 


97.30 










100.00 
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12. Examination of an Aerolite which fell in the mighbour' 
hood Epincd on th^ I3ih Sept. 1822, at the entrance of the 
forest of Taunihe^ three quarters qf a league /ram la Bc^€ 
(Vingcs*) B^VL. Vauquelin. 

Thic stone it in appearance like the ordinaiy aerolites; but 
is dtfttiogtiidked by the ereat quantity of metallic iron, and the 
imaU quantity or anlj^ur that it contains. By acting on its 
powdeTp wit& muriatic acidi and transmitting the evolved gas, 
through solution of acetate of lead, slightly acid, he had a pre* 
cipitate of sulphuret of lead ; from whose quantity he inferred 
that of the sulphur present* What was insoluble in muriatic 
acid, he w aslird on afiltSTtand afterwards calcined with caustic 
potash. The fiised matter assumed a greenish tint« The mu- 
riatic solution was treated with gaseous chlorine, to peroxidise 
the iron,, which was then thrown down with ammonic^ From 
this precipitate, he separated the manganese and the minute 
quantity of magnesia, which might fall along with it by sul- 
phuric acid* The following are the results on four grammes ; 



* 




Id 100 part*. * 


Silica * .••••«• 


1.40 


35.00 


Oxide of iron • • • . 


2.51 


62.76 




0.09 


2.25 


Qaiii^of chromuun • 


0.01 


0.25 


■ nickal . • . 


0.02 


0.50 




0.17 


4.25 


jUme and potash . • 


0.^ 


1.25 




4.70 


106.25 



The 2.51 parts of oxide of iron correspond to 1.76 of metal ; 
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but ihe 0.09 of sulphur reqUir-e 0.16 of metallic iron to form a 
proto-sulphiii et ; and it" we deduct besides 0.18 fur ihe 0.25 of 
oxide of iiou, obtained from the chromate, there will remain 
•1.4S of metallic free iron, cod taining only the nickel and the 
manganeaa. Of the fall of the above aei-oiite, some account is 
gwen ia this JoumaL m, 448.— de Chim. et de Fkys, 

■ 

' , . Chemistet op Oaoavizu Boi>ze8» 

The tree called areca catedra by Linneeus, grows abundantly 
in the Molucca ialea^ in Ceylon, and several other of the south- 
ern coiintries of Aaia. Its constftaenta are; 1. Gallic acid; 
9. A large quantity of tannin ; 9. Acetate of ammonta ; 4. A 
pecnliar principle analogons to that fbimdinthe leguminons 
plants ; 5. An insolaUe'red matter ; 6. A ftctty matter^ composed 
of eiame and atearine ; 7. Volatile oil ; 8. Gum ; 9. Oxalate of 
lime; 10. Ligneous fibre ; 11. Mineral salts ; 12. Oxide of iron 
and aiiiea. Jmtm, de PAom. Oct l)i22. p« 455. 

14. On the Actwii of Flowers on Air, awe? on tlcir Teu^&raturem 

By M. Theodore de S^ussure. 

The flowers, cv^en of aquatic plants, do not dcvclope tlu m- 
Belves in media deprived of oxygen c:ns ; they require for the 
sup[)Oi t of their vegetation a greater proportion of Uiis gas than 
tiie rest of the plant. The green parts are often so abundant in 
the leaves, that they can of themselves form the atmosphere 
neoessar-y to tlieir existence ; but it is not so with the flowers, ^ 

Several among them, as the rose, pres^^rve, it is true, their 
corolla for a shorter time in the air than in yacnb or in azotic 
gas; but, when we expect to withdraWf them^'st&l fresh, they 
exale an unwholesome smell, their petalii are corrupted, ana 
we perceive that this apparent life concealed a reiU death| 
while the fall of the blossom in the air is' only an effe^.and a 
proof 9f vegetation. 

When we place a flower under a 'receiver full of air, and shut 
by mercury, it changes little or nothing the volume of the air, 
while oxygen is present. It absorbs this gaa, replacing it by 
a nearly equal volume of carbonic acid ; nearly , because ooea- 
sionall^f there is observed in the air, a slight dinunution of volume, 
owing to porous absorption. M. de Saussure has not been abl^ 
to find any trace of hydrogen in the air in which flowers have 
vegetated. His first trials made him imafrine tliat they exhaled 
a smaHl quantity of azote ; but he has not confirmed this result. 
In rslimatmg the quantity of oxygen destroyed by tlowers, he 
weij^hs the latter, and takes their specihc gravity as equal to 
that of water. The volume of oxygen consumed, is lefeoed to 
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ormgNUMMneighttftlMKilbimift fdadiKt^ 

kg ^ dMtrMd 8^ cihia eastiiMtiea of oxygi^ 

gM, wbjch were repfattedi fi|.«ibie centimcfemi «f carb«M» 
Mid, in 800 cubic centiraetreg of air. The duralioii of tHe eoB* 
|Mfiiiieiiti» or the abode of the flowers and le«Tea under the 
receiTer, vas 84 hoors. AH the following^ results were ob- 
tained in snwMir, ahetoad fnm the direct action of.lkw s^ 
at a temperature between 18^ end 86^ cent* The quantity of 
oxygen destroyed by the flowers, is greater in the sun than in 
ihp: shade ; a rise of temperature also augments this destruction. 
He lias inscribed on the table, the hour when the flowers were 
plucked, and placed (with their stalk ia a very little water) 
under the receiver ; this period is especially important for those 
which blow but a short time, and which expand only at a cer- 
tain time of the day, as the Jifliiscii!^ spcciosuSy cucuibita melo" 
"pepOy and the jjass [flora sfrraiifoUa. Only flowers, entirely dC" 
veloped, and in perfect vigour, were subniitted to experiment j 
characters which are recognized parLiciilarly by the st(i7?ii?ia. 



Kames of the Flowers. 



Oxygen gat comomed 
the flowm. 



Oxygen gas cwumntA 



Single |;llUAower (red) Cheiran- 
thus incanus, 6 in theeTentdg. 

Double gilliflower, idem. 
Single tuberose (Polyanthes lu- 

brrosa) 9 A. M. 
Double tuberose. Idem. 
'I roJEpolum xnajus (single) idcfn 
Double ditto. idau. 

Datura Arborea 10 A. M. 
Passiflora serratifolia, 8 A. M. 
Carrot, (umbels of) Daucus ca- 

rota, 6 P. M. 
Hibiscus speciosus, 7 A. M. 
Hypericum Calycinum 8 A.' M. 
Cucurbita melo-pepo (male 

flowen) 7 A, M. 

Ditto, (female flowers;) idm. 
Whttelily.il A.Jiff. 
typba latiMa 9 A. IH 
Fagus Castanea, 4 P. M. 




4. 

3. 
8.3 

5. 
8.5 

7.5 
5.1 
7.5 

6.7 

d.5 

8:1 



The results here given indicate that in equal volume the 
flowers usually destroy more oxygen than the leaves in obscu- 
nty*, or than the rest of the plant; for the leaves destroy much 
tktii. ihe stems and the greater part of ii uits. The diiier* 
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ence is more striking, and subject to fewer exccptioiis, as we 
shall show further on, if we consider in the flower merely the 
stamina. A single ^■enus of flowers, that of the arum, has 
presented a phenomeuon very v/orthy ot attentioa, by a pro- 
duction of heat hitherto unknown. 

* 

15. FramiMoHan ^ lib Mxtrmmtt 0/ SerpeniSf ^se h i ii tm g ^ 
Pwru, qfSie Bm S^wkt* By M. VauqueUD. 

IBs experiments prove, that the exeiMwiitt m merely mic 
add witliotit any mtxtnre, exoept a litik anmiOM, potek^ tsd 
aDimal natter; and are eoBaaqoeptly ptodted tan lbe mM 

like that formerly discovered id die ezcrements of birds. But 
the triie exctements of the serpents are not of the same mitiire as 
those now spoken of ; fo^ others were given him only of ftstfaers 
slightly changed, and bones become very brittle and deprived 
almost entirely of their gelatine ; which proves that feathers, 
that is the horny tmtnre, is, of all a n i mal natters^ the most 
difficult to digest. 

The first species of excrement issnes from the body of the 
animal, in the form of a pap, resembling chalk or starch diffused 
in a little water. Sometimes they come forth in a concrete 
mass, like a calmhis. This proves that the urine of serpents 
dwells, like that of birds, in a sort of reservoir, called c/oaco> 
where it is inspissatedi^ilnn. de Chan, et de Fh^s* xxi. 440; 
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AftT. XII. ANALYSIS OF SCIENTIFIC BOOKS. 

m » 

JMenifrf gfyftwafipw <f ^Vfrnt •» tmmm imi Detetipikm 
§fMimiwk, wHkAMmts of tkt namami<Kmmuimcetm 
wMtk ^ mmjmmii ami ffWpVii» ike lnmm$t of British 
wim'nh Sj^ Wiiaiam Paii.uMtF«L.6.« 1LG.&»L.4^C. 

Till third edition of this work has just made its appearance, 
and we congratulate the mineralogicaJ public on the acquisition. 
The merits of the two former editions, (especially the second), 
have stamped a character on the book, that nothing we can say 
in its praise, can enhance, and have rendered its plan and contents 
so familiar to the cultivators of mineralogy, that it would be super- 
fluous to attempt, in this place, a detailed account of them. 
Taking it for granted, therefore, that few mineralogists, who under- 
stand English, are unacquainted with the second edition, we shall 
proceed to show in what respects the present tliffcrs from its pre- 
cursorsy and point out the alterations, additions, and improvements, 
viHeti its indefatigable author has introduced into it^ 

this purpose, we shall begin by quoting tome pMages 
ftom the A^herHmmeni^ prefixed to thit third eAtloB. 

Hie most important additiuns and improvements that have been made, 
eOHilt. first, in the introduction of notices or desdifrtldM of aboat eighty 

minerals, of which the greater part have been discovered since the publi- 
cation of the preceding edition; secondly, in the insertion of the results 
obtained by a careful examination of most crystalline minerals, as fegards 
their stmcture and cleavage ; thirdly, in the addition of a figure to the 
verbal descnption of moitsuDstaiices found in a crystallised state, represent- 
In^ tlieprlmaiy Ibrm, and aad^Uier the secondary planei In coniMnnon witb 
thosp of the primary crystal, together \Tith such measurements of the planes 
as L have been able to obtain, chieflv by means of the reflective goniometer 
of Dr. WollastoQ ; in the fourth place, advantaflre has been taken of a 
translation of Benelins^s excellent work on **T]\e use of the Blowpine in 
chemical analysis, and the examination of Minerals, by J. G. Children, 
F. R. S., L. and &c." in so far as relates to the more sunple experiments 
with that aaeftil assistant to Hie atadent, in recognising minerals ; and, 
fifthly, the meanings of the names by which minerals are commonly known 
in this country, are moKtiy given at the foi>t of the pa|^, contamiaa the 
^secription, except where, beinr chemical, they maanbitly Iwvelwea 
derived from the composition of the substance. 

In regard to arrangemrat, no alteration has been made in this edition, 
except where new and more satisfactory analyses demanded a change : on 
the subject of the arrangement therefore, it seems reqoisto only to a^ that^ 
having in the first instance adopted it, as being in my own estimation the 
most advantageous to the student that! could devise, the caqMhence of its 
ntility now induces me to recomm^id It to Un ii tt IMlnwfiveaellmd of 
placing the mineral! in his cabinet. 

In thia advice, we fully concur, and ve believe that the 
mode of arrHnganifnt recominended by our eutlMr* hat elieady 
obtained very general adoptioo. Since it it n conridenim of 
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primary importance, we shall briefly state its outline, as, notwith- 
standing our conviction that the work is in the hands of almost 
every mineralugist, there may be one or two unacquainted with it; 
iad to «9Chy if sach there be, the statement fiti/s^ be useful. 
. ^Iit IkMb of the mrrangeroent b chemical, and since certain 
wbitneef are femd lo ocour ia wy large propoitiott in those 
VDohf which, geologicailyy m utuallj ti&m kimi to h0 of the 
oldeal formatioBt iIm cIom alliaBoe between geology and mine* 
ralogy suggest! Ihe mxkrf in winch ench dnt «f aiBBinlf may bn 
taken. 



qf the tm m u M il y ihjhHH mm iwfce 

be of the oldest formation; while others do not enter Mettle com|)oi 

of rocks, being found only in the veins which traverse them ; these, there* 
fine, (as veins are considered of posterior foruiatiun,) may be estimated as 
being of later origin than the former. 

Of tJte alkalies and acids as minentl constitnents, either combi nod with 
the earths or with each other, the tbrmer ciaim the precedence, as entering 
iuto the composition of the oldstt fiHlkt* 

Two or three of the metals occtir in small qaantity in the masses of some 
ef tbs earUer rocks ; but in general the metais are found in veins ; some iM 
te toi tWiWsi i:^ the older rooks, and rarely or nevmr te those of a n nef 
kind ; others most abundantly, or only in those of newer formation. 

As rocks are constituted chiefly of eartha, and metals are principally 
Ibsuid ia TeiM, earthy wiBffMb may beaiMnedte beeCeirilarerigin than 
the mtnll'faeiii 

Piwceediog accofding to thft Manned relation m the respectire 
ages of the mineral elements, and banning with the most simple, 
AM Mding with the moat compoond tnbstaneey our nntbor placci 
ttUon it the head of hit Hrt, •'becaoieit iaeitimaled that tSlex 
iMnmi i^ iM'gesc propoilioB of the oldeiC and most abundant of 
Ae pHmillvaioekst and allemtfay mberals, of which site is Ate 
lairipsl higieifivnty are arnmged under that head t begfndng» elm* 
mlodlf, with silex in its purest forms, and pioceeding to such as 
oobAk of that and another earth, as silex and ahnsiBe ; then la 
thoM consisting Of silex and lime, &c. ; and afteiwavOs to sach mine* 
rals as aaa a i ri iai y -ooastitttted of three or more aaitbs, tenaioatiag 
with the maatoompound; and regarding the iron, manganese, ftc.^ 
iBVolved in many of them oi^y as accidental ingredients f becansa 
Ihey do not allar the extenial foim^ aed imeraal structure of those 



ITie other earthly minpralg are proceeded with in like manner ; arbitrarily 
seledui^ such as cootahi the rare earth g^laeine, and placaag them under 
that hfBad, except that the gadolinite, whioh also eontains thealill mam rase 
earth y ttria, is placed unoer the latter. 

Next after tirose minerals which consist only of one or more of the earths, 
succeed those in which one or other of the alkalies is found ; to these, sock 
of the acita ae occur in the aaaoieCa sifilr i than those minerals which are 



wimarily constituted of one or more earths and an acid ; and, after these, 
Aeee consisting ef an attnli and an acid : and, finally, the very few in which 
«lroallt^«a MaH, aui as asM aM sisi WaFl together. 

then follow those minerals (chiefly earthj) whtoh bate BOtl 
Ijr^d, or of which but little is known. 
- I'he native meUU and metttttliMroiis miisrsls eaeeBed, amuigad < 

i«ad imaatioa; soMiaaMr bsiiaaiaf wilb IN 
Y2 
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jMtal In 111 wMm ftote, whMiilM«M«t'9 iktm Mi iiiMlllnliiM 

other metals, when in the state of a natural alloy ; then combined win 
sulphur ; with oxy^^en ; and, finally, as an oxide combined with an acid. 

Ihe cuuibustibles follow, beginning^ with bulphur, to which succeed! 
carbon in Hi purest form, and aAviffliils its tieTeral combinations with 
other bodies, m Um bm oC Ui« gvMklprpart of aU theiiibfltWMei lltWiflng 
tu this class. 

Tte order of arrangemealif tlMrafeMatftUMro»» 

Earthjf minerals. 
AlknliHo-tarthai miueruls, 

Acidi/frous earthy minerak. 
Aciiii/erou* aJkattne minei abt. 
Acidiferous iUlialino-eartky minenUt. 

MimeraU ( chiefly emik$JmUtk ktt§ Mi Ami mtttgrni^ ar ^ mMA 

* but little is hiown. 
^utite metaUf ami metoU^feraus nuaarai$, 

la our opinion, this is Al ODoe the dearestand best arrangement 
hitkeno &ugge8ted« FcuaM on th« only mkmal basis, compo* 
sittooi it ii ID skilfuliv subdivided, that no conftisioii exiite in any 
part of it* la ftoiBt Of convenience, too, in cases of baity raftfinott 
tbo eisfniial etenenu of any mineial are seen instantly by catting 
the eye on the nmnln|^ title at the top of the page, where itt 
description occun. It is hardly necessary to insist on the nipe- 
liority of the preceding arrangement to that abominable viobtion 
of all chemical truth, which has placed crystalHeed caifoon at the 
head of the eaithy minerals ! 

Wttk respect to the figures of the orystalline forms whieh'ucoOM- 
paoy the descriptions^ and which are neatly and accucately eaea- 
CUtpd in outline on wood, Mr. Phillips informs us, that the 
ineasocements annexed to them are to be considered -only' as 
npproximations to their true value, especially of the seeoodary 
planes ; for in no instance has it been, atempted to correct the 
Jjeometry of nature by a resort to the more rigid laws of calcu^ 
Jation. It has been ascertained, by a comparison of the measure* 
mcnts taken from similar and brilliant planes of different crystals, 
that, owmg to some natural inequality of surface, the same precise 
anf;le is rarely obtained, and hence those given in the succeeding 
.pages cannot be expected to be absolutely exact/' The error, 
however, rarely exceeds forty minutes, and is frequently not more 
than one or two minutes ; and when the measurements of the 
primary form have been obtained Irom cleavage planes, (which is 
noted jn the descriptions,) " they may be considered as approxi- 
mating the trutli much luurc nearly than when taken by lueaus of 
the natural planes." 

^Vhere the regular solids, as the cube, regular octohedron, &c., 
^re the primary forms, our author basiuiopted the measurements 
given bv Uauy, and denoleethem by the letter H anntned ; but, 
'where the primary form is not one of the regular geometrical solids, 
4a thatoUi^iMy ^ doiibly«oblique prisms, and tiM very iimnitfimi 
vltan of mnbie pmnw, he has dm er m itd cMr firao i a en ni »» 
mnts by anliicoiing the planes obtained by denvnge to the le*. 
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flective goniometer — a Mare ceitfun aelhod thuii ihai adopted 
by Haiiy mfIio alw^jn^ we believe^ tiled the gotdoncter 
v^DUd by ConiQgeaiin . 

In regard to the litres to which the measurements are annexed, tt wmf* 
be observed, that these are not in all cases the representatives of single 
crystals, for in some of them are associated the planes observed on two or 
three : thus occasioWkily rendering th« fiM men «tNBt>licated than any 
single crystal I have seen, but not more so than may probably be found i 
hereafter. I'his mode has been adopted as offering to the student the 
greatest assistance that I could devise^ fhMse ft coBiDinfli at one iriew Idl 
the observed planes, without increasing enorrenusly the bulk, and conse- 
qaent expense of the wotk, as must have been the case if aU the varieties 
or fiM md been gtmi separately. 

We had some doubts, on first reading the preceding passage,- 
whether this assembling of planes from different crystals into one- 
sum total may not rather tend to perplex, than inbtruct the student. • 
On further reflection, however, ^v e are inclined to think our author 
is right, since a reference to the simpler forms, including the 
primary, of .which a series of smaller figures generally accom- 
panies. the. .larger, wiU sufficiently elucidate the more complex^ 
and, in some degree, imaginary, yet ^11 possible* structure ; and,r 
In aome instances, the planes on an actual crystal are so nunieix>iiSt 
diat nearly all that are repreaented on th« large figures are dit* 
cernible. Thus our author mentions a cmtal fluor, from 
Devonshire, in his own possession, which exmblts 'all tfie planes, 
«zcept ibtir, represented in the elaborate, and foeaotifuily-distinct. 
%are giten at page 170, and would, if perfect, be bounded by 
322 planes. If the figure we have just referr^ to was drawn by 
no other rule than such as the hand and eye could furnish," as 
oar anther tells us the figures generally were, his hand and eye' 
possess a skill and accuracy very seldom indeed to be met with. 

In the useful introduction which precedes the roineralogical 
descriptions, not mnch alteration has been made' in the present 
edition ; the division which relates to analysis has been somewhat 
shortened, and, as well as the summary account of the elements of 
minerals, improved by a few judicious changes in point of arrange- 
ment, and in such other particulars as the progress of chemical 
science during the last four years has rendered necessary. The 
hypothetical wodanium is, of course, struck out altogether, and 
amongst the other essential alterations we are glad to see selenium 
removed from the list of metals, and restored to its more proper 
association with sulphur, phosphcjrus, and boron. Mr. Phillips 
remarks, both in this and the second edition, that we have no de- 
scription of the iron pyrites from Fahlun, in which this sub.stance 
is found. If it have any decided external characters, by which it 
may be distinguished, it is very desirable that they should be pub- 
lished, for we strongly suspect that many a specimen of common 
pyrites k told as seleniferow, which does not contain an atom of 
flAeniiiffi. We have ounchres witnessed, more than once, a lively 
oompditiofi ht the pmchaae of sodi « specimen, sakl to be from 
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Fahltm, between t«K> or tliree aideil co Ut d ow al an audkNi, tHf 
the prioa ^ the precious lol m up 'enormoQsIf } whilst, from iii 
perfect resemblance to some we bad once an opportuniQp af exa- 
mining, we felt confident, that it was qohe guiltless of concealing a 
particle of selenium in its whole composition. The pyrites usually 
said to be seleniferous, is of » bnig|it yeUov Goloor, a maU graiOt 
and generally very friable. 

As a specimen of the elaborate figures which accompany many 
of the descriptions, we annex a copy of that which Mr. Phillips 
has given of Humite *. Wc have selected this mineral for our pur- 
pose, because, — 1st., its form has never been described before. 2dly, 
Count Bournon, in his Catalogue, says that all its planes are 
striated, whereas not one of them is so ; for what he mistook for 
striae, are, in fact, so many planes, as has been proved by sub- 
jecting the crystals to the retiective goniometer. 3dly. It shews, 
therefore, the value of that instrument in a striking degree, and 
that the use of it quickens the sight of the obseiYcr, who, while 
Matiiring without a glass, finds planes, where an old, and generally 
suppoaed acconUe» observer taw only 8lri». 

IItrMiTt«— Atunioii. 

It occurs in very small crystals, whicl) are of a deep reddish-* 
brown colour, and transparent or translucent, with a shining lustre. 
The crystals are modified in an extraordinary degree; their primary 
-form may be considered as being a right rhombic prism, of 60° and 
120°, but they yield to mechanical division, parallel only to iia 
shorter diagonal : (i. to the plane h of the (bllowing fi^iure.) 




* HMrila. 1« bono ox of Sk Abraham Hame. 
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It is found on Somma, with browuisii mica. 



The letters on each plane of the larger figure are placed accord- 
ing to the si/stem of wo^a/io/i adopted by Mr. Brof)kes in his Fami- 
liar Irilroduction to Crv'^taliographi/^ of which we propose to give 
our readers an account ui our next number. In the mean time 
%ve fully agree with Mr. Phillips in recommenUing it strongly lo 
the student, as being; calculated to teach the interesting science oit 
which it treats in its most pleasing fom and we wiU add> as 
ably as pleasantly. 

Wc should do our author injustice, if we were not to mention 
that the verbal description of the Uiunite is much shorter than tlic 
generality of ilw-d(cicAf«km» contained in trork. Tite liardn^ 
j y e e ifi c gravity, obenicnk eomposition^ and the prindi»1 chandeftf 
<^ eeelk^ilMMeo befoi% tiie Ubw-pipe, are, in mott cases, care< 
ftilly itated ; nnd liiit they Ifa? a been oniHted in thti description df 
HttnMttf is owing, we condiide, ptaAy to its si^arcfty, nrid pavtly 
beeaote it occtm only in minute, and, usually, separate eiystats, 
wheiefoi« die two firtt chafactm are hardly attafainMe, and we am 
del aware thai any aeooiala analyais of this nnnenl has hitherto' 
been made. 

As only one plane of cleavage has yet been noticed, the primary 
form hae neocMffily been dedneed from the natnre and direction 
of the secondary f^lanes, wtdch, althongh perfectly consistent with 
the right rhombic priirm, (the primary form adopted by Mr. Phil- 
lips,) are equally conipatible with the assumption of a right rect- 
angular prism for the primary form, ih which case P, /, and 
Would be the primary planes. 

The utility of connoctinp; the primary and secondary foims, as 
is done in a variety of instances throughout the work, is obvious ; 
ami -A little attentive consideration will convince the observer of 
the manner in which the varioiis secondary planes are allied to the 
primary crystal. Thus in the hgure annexed, the planes f replace 
the obi me lateral edges of the prism, and incline equally on M and 
M i the planes hi in lilKe manner, replace the aciUe lateral edges ; 
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the planes fl, lying between /" and F, rcplLicc the obtuse solid angles, 
while r 1 nnd c 2, lying between /; and P, replace tlie acute solid 
angles. 'I'he planes d I \o d 12 replace the terminal edges of the 
crystal, lying on the acute solid anj^les, in pairs, one of each pair 
being in the front, and the other on tiie back of the crystal. The 
planes b 1 and b Q, also lie in pairs, but on the obtuse solid angles, 
each pair being in sight, but only one of each is numbered. The 
planes i 1, 2, 3 are in pairs, replacing the acute lateral edges, one 
of each pair only being in sight; while the planes £f 1, 2, 3 tend 
to replace the obtuse laLcial edges, being aUo in pairs, viisibie ia 
the tigure on each side of the plane^l 

The getting'Up of the present edition is a considerable improve- 
meot on the lecond ; the paper is much better, the type clearer, 
mod the general appeaiance of the book noiter more ekgmt. 
The «» of the work renders it a veiy convenieut traveiling cooof 
panion* and the able manner in vhich a vast quantity of information 
u condensed into a small compass, makes it equally serviceable in 
the cabinet or the carriage* 



II. Trait I' Elcmentaire des Reactifs, lews Preparations^ leurs Em» 
plois speciauXy et leurs Applications d V Analyse. Far MM. A. 
Pa YEN, Manufactuner; et A. Cu£yallibr. Pom, 1822. 

avo. Pp. $$4. 

Iv ve except the fourth volume of TbaMod'a TmU dit CMmkf 
there is no comprehensive systsm of rules delivered I9 modem 
vriters for accomplishing these tvo great oljecto of dwmistry ■ 
synthMis to effect analysis, and analysis to effect syotbesist . The* 
nard it, however, excellent, in as £iir as he could be aappoftsd to * 
discuss so extensive a matter in 225 pages of rather open leQev* 
niess. He clasufies under the six distinct heads of gases, com- 
bustible bodies, products of combustion, mineral saks, mineral 
waters, and vegetable and animal substances, the various subjects 
of analytical research ; conveying judicious precepts for the elimi- 
nation of the different constituents of a compound, and for ascer- 
taining their proportions. In a short concluduig cliapter he de- 
scribes the processes by which wo may discover to what class of 
bodies, and conscquenily to what chapter of his instructions, anv. 
unknown substance is to be consigned. Of the estim4tion in which 
M. Thenard's system of analysis is held in this country, no better 
CTidence need be adduced than the fact of two independent trans- 
lations of it into English having beeu executed by very able hand&i 
It is equally i\ .^pcctcd in France, 

However valuai h' it niay he, as a sumniai y digest of analytical 
method^> iU limits necessarily preclude maay dcUiU uf great in- 
terest and importauce. We were, therefor^, well pleased to observe 
t^ iW WPWyem ent of thft wof;ka who^e is prq^^i^ed to the pi^^nt 
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article. Its authors have been for some time active contributors to 
the Journal de Pharmacie. TajiD, \v!io is a n^aiuifactin er of 
tial ammoniac, lately wrote ^ good raeiuuir on the tiiscoUiuring 
properties of cbarcoaJ, to wbiph the second prize was awarded by 
tbe Pharmiiceuttcal Society of. Paxb.. M. ChevilUer published 
some time sitice «o Analysis of the Mineral .Waiers.of Pontivy ; 
and the.two gentlemen conjoined, insetted ia the JmirmiiM PAor- 
mntk for September last. Experiments on tbe colouriiw matt» of 
the Petals of the Malvm Silvestns, and of the vochI of 8u Ludoi 
(CerasusMalaheb) employed as reagentSy in wbicfi.they sought to 
nppteciate nuraerically their sensibility to nlkaUk and addi^ com* 
piitiM with other coloured testa. 

We were accordingly willing to expect, in a. new treatise on 
cheihical testB* publisbed in the French capitali some novelty in the 
agents, or some ingenuity in their applications; something, in fiM3t«. 
to justify the appearance of snch a work soon after tbe third edition, 
of Tbenard. But we are sorry to acknowkdgo that our expeeta- 
tions have been greatly disappointed. 

MM. Paycn and Chcvallier have not, in reality, indicated any 
method ot* re-agency which is not hrtrer described in llie Professor's 
treatise; while (hey seem to be unacquainted with many tilings 
which had been long ago effected in the same department by Berg- 
man, whosp treatise on the analysis of mineral waters, as far as 
his plan required, presents more iQinut^ aod delicate^^uks of tes^ilUgi 
than we can 11 nd ni the recent Traiii. 

The work is inscribed, in terms of merited respect, to M. Vau- 
quelin, under whose superintendence they profess to have made 
their chemical studies. We wish they had oonsulted some of bis 
excellfciit formulse of analysis, from which they might have gleaned 
many ingenious tests* 

In • short intradoclioB thof |;ive a defiaitiottand deseriptioB of 
the term ra^agent, to whkh they subjoin the plan of the aiibsequejnt 
hoofe.'. ** R<iN<gHMi/' they ti^» ^'-ara hodies. which, placed in 
coMd with o&rsy gjivn rise to new combinatipns ; and which, 
during their m^actiOBv pfodiice peculiar and characteristic pheno- 
mena, which serve to make these bodies be recognised." Many 
Ihii^ hnwvief, which it would ha difficult to bring under the 
above dttni^t jtfe certainly fMgenta such as change of ten- 
penime^ (or hea^) electricity, and magnetism. We would, theie- 
fore^ say, that a chemical re-agimt or test is a known body or 
powicr, which, being applied to an unknown snbsunce, serves to 
point out, by characteristic phenomeiw, ks nature or constituents. 

Their work is divided into nine chapters. In the first they treat 
of tbe forms of bodies, of specific gravity, of the influence ot bodies 
foreign to the combination, of the action of light and elcrtricity. 
The second chapter disrnsscs caloric, its action on dillerent bodies, 
and the phenomena to w hich it gives rise. The third treats of the 
einph»ynmt ol simpk combustibk bo4ios non*<aetaUic and me- 
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liiartww ^timfik ^nmhuMtB with themeMlB^ Tbeiftlico** 
Mm tf» iMidiM wUok nwk Irom th« coMblaatm 
priadfWi with li /iwi i or oxygen i 9u.f acidt* To tbn thftpter 
M flffM^ ii wtAjokaAf in wliich lb* mibiMiktt ol hy^h-og^n 
ildli «xygeiif mtd tbd of hyitogea liilfa mte m datciuBcii, 
WtM Ml4 ■WinniM Ut hm mwH. The compowi^ resulthig 
Htmrn cOKibiiialioa of llw «cid» wkh the salifittbU t>ases (salts), 
oocvpy tbe sixth ehcpter. The seventh if devoteil to aaimal and 
?nytiibWn>fodoolK In the eighth the maftoer of freparing and 
pmerving Iho wa •gH de%cnbod in the- fifwodiag chapters ii- 
treated of; and the ninth contains tooMi txaaipjet of the appiica* 
tioa of re*i^entt to analysis. 

It is by no means oor intention to follow the steps of our authors 
thrwigh their terliou*! rommon-places ; nor shall we expend cri» 
ticism on their vicious arrangement. We would rather use their 
work a.s the vehicle of comnumicaling some practical remarks on 
the important subject which they ha?e» without due prepacatioor 
taken in hand to discuss. 

Analytical chemistry may 1)0 simply (jaalitativCf or it may be 
likewise quaniUative, To apply the former to an untried form of 
matter is an exercise of invention, and success in it is the prero- 
gative of chemical genius. In this dtpartnicnt, a mind guided by 
the routine of rules will be frequently at fault. To determine pro- 
portiuns is, perhaps, more irksome and iiibonous; but, for the most 
part, it requires much less ingenuity. Circumstances may occur, 
however, where the research of quantities may call forth no little 
invention. Two of the best exampka to tkts purpose are to b» 
Ibmi ia Sir H. Davy'ii woit jm Mrw OkMo mai M. Gay- ^ 
liaiiaG'8 Momolrcni Plttislc Acid. 

MMgeatiy avextempomeoiw indieoloM^ M«W olilefly to qaa- 
jU K i i a MtAymi bul they niay> widioattba OMoltt^halaace, by 
4^ eafe» thfoir considenMe Mgi« aho on (iwitity. This tm^ 
Mi api^iealioB of testa was madk comidered by Bergma» waA 
Rirwca ; fmt H Ibas boen alaMi wholly ovarlooked fary mi* F^or 
and Chev^ier. 

To ^eacfibe a chemteal body ht tnerdy lo detail its lalatioM Oa 
oAer forms of matter, suppoaed to be previously knowik An 
enTimrration of theiO Mdalioiia constitoteii fherefoiie» the proptumi 
of the body. Hence a re-agent is a known substafwOy whicb» pos«« 
iiamig some narked relation to another substance, serves, by its 
action with it, to ascertain its general and specific plac^ in a che- 
mical arrangement. In this extended sense the electroscope, com- 
nioij and voltaic, as well as the matrnctic needle, and some optical 
instruments, deserve to be ranked among testSp though the tena ia 
usually restricted to chemical agents. 

We conceive that the proper ortler of discussing ilic subject of 
chemical tests would be ; first, to describe in stiooe&aion the varipua 
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substances rntitled to ih\s distinction, insisting pattiCBHifly oti th€ 
criteria of their purity ; for the chief part of the mi^-statements and 
contradictions to be found in chemical works, has been occasioned 
by the employment of impure re-agenta. The details of their pre-* 
paraiion should be referred to the ordinary systems of chemistry* 
After pointing out the means of verifying the justness of the tests, 
we should next detail their applications, stating fully the pre- 
cautions to be observed in their use, and the peculiar pkenomeiia 
which they produce with their correlative objects. 

The second part of the treatise should present in a systematic, 
and, if possible, in a tabulated form, the various objects of cheini* 
cal research, simple and compound, with their corresponding tests. 

In the third, and concluding division, formulae illustrated by 
examples, somewhat in detail, should be given, for evoking in bmc* 
cddon the MYend constHuentB of « campoand by tlie wtcomifw 
application of their appropriate HM^ent*. 

Mess. Payen and Chevalfier liave IncmeA feFMr twtiwlhe' 
blame of oonfosloii and taetology, by adopting a dofecd e e a f mg» > 
meat lo their second chapter we hove aa ntfeMni of Ihe aeneit 
of heat on a long list of snbstaneest placed in alphaMkal oiiiM*; 
whidi account would have heOk him intradneed w id er the d6» 
scription of the various bodies" in subsequent chapters. No use^ 
however. Is made of the indieationB of Berzelkis. The rambling 
manner in which our authors sometimes indulge ttansdvesy In* 
trite details,, may be Judged of from the loDowiiig spadMn; 

Tin melts at 228° centig. At a much higher temperature it is rerluced' 
into vapour : when elevated to a red heat, if we throw it on the hearth it i# 
dividea into incandescent globules, which bum less vividly than Ummo o£ 
antiinony . It is distinguished, further, f rom this metal, because it leaves a 
fH'eyish oxide, heavier than its oxide. Tin is susceptible by the acdoD of 
beat of being t<^ly oxidized, if we take caie to lemove the oxide in ]ut>- 
poftin as il#«M oa tbe surface of the BMtiltte bath. By this oxidation, 
the metal augments in weight. Bran, apothecary at Bergerac, is the first 
who took notice of this phenomenon ; not knowing the cause en if, be O0B« 
sillied Jna Rey, pbysiciaii, who replied, thai me air led haeraieiMA 
ia the metal.'' This bold replv should have put people in the \ray of seeing 
the composition of the atmospheric air. It was loag afterwards^ boweve^ 
before its composition was discovered. P. SO. 

What they are pleased to say of the blow-pipe is cxtremelyt 
vague, shewing that they were unacquainted with Berzclius's in- 
structions for the use of this admirable test, a subject which they 
dismiss w ith a foot-note reference to his TraiU sur k Chatumeait^ 
They speak indeed of the different intensities of heat In the diibfeof 
parts of the flame, but never hint St the op|>06ite poMlteCaiM*' 
tion and reduction wlncii it pot wiiei ; ^ monk iiipotmit dhu ft fay 
ever made In the science of die hlow-|dpe.— iSee mt MwtmU m 
aU sMect in voh xfii. p. 985, oftkk Jmmi: af abo €MM9 
Bemikusr pp. 29 and 4^, 

tie thftd chapter is of great length. It treats ^ steplt comn 
bustibles and thdr oxides. We shall take a cuvBory view of seme 
of Its pwticiltan/ We M cidoiiiie recommended for demMH 
strating the pfresenee end propottkm of solphttrsUed hydttogen* 
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dM [ilidpifiiinn <tf aolldiiir which it occasions in this guu But 
tiM sulphur will not b« pfidpttated in ad insulated ibnn, ])i ovided 
CBAHi^jof oUoflM be present. A chloride is the result. Chlorine, 
when polM contact with carburetted hydrogen, it said to seize the 
hydrogen, Md uL th« carbon free. But t^ formtbtt of chlondc 
of carbon renders the above test nugatory. 

On turning to their eighth rliaptcr, on the preparation and pre- 
servation uf re-agents, we find u stated that 200 volumes of chh>! inG 
are soluhle in 100 of water ; and that this solution::: 24^ on Baunie's 
hydrometer, corresponding to the specific gravity 1.2. This a 
serious error. The above proportions reduced to weight are, 168 
chlorine to 1 of water; ho that were the total volume of the liquid 
to remain without increase, its specific gravity wruUi be only 
1,006. When the water of chlorine posscs»scs this density or one 
grealei', wc may be sure that it is contaminated, probably with nju- 
riatic acid. They say th^t 133 part» of mariiOe of soda, with 110 
of sulphuric uady aoA 100 of oxide of maiig»iie$e» should ilfinrd 
80qf cUorioor. .But 133 parts of sail require fior dccornposkioD 
10$ of acid, .leaving only four parts of acid» i^ntead of 110» lor Battt«> 
fating 100 p»Qit of peroxide of mangnnwu Instead, therefm, 
of e^ty pacts of chloriiie, from the above erroaeoos propor* 
tions, little more than forty will be obtained. 

When hydrogen is disengaged from dilute sulphuric acid by the ' 
i^ncy of 2inct it is properly enough directed to be passed through 
a solution.of jpotash to deprive it of sulphuretted hydrogen^ They, 
take no notice of Berzelius's elegant application of hydrogen gas, as [ 
a test of oxygen in bodies ; nor of a similar application of chlorine '• 
gas in the examiuatiooof cei^ain ores4--*«Sfe^iU« Je«riio/|Xiii. 156; 
and xiv. COp. 

Their process for procuring iodine is good for nothing ; and 
when tlicy prescribe a solution of this active body in alcohol t(> 1)0 ' 
kept as a test, they forget the production of hy(hiodic acid, winch 
never fails to occur. The solution ni alcohol should be, therefore, • 
an extemporaneous prescription. That, or the watery solution, is a 
very tlelicate test of the presence of starch in plants, or in their 
products. A blue or purple colour is produced. 

Bright silver is rccooimended as the test of solphuiftted bydjro* 
g^n in mluml waters. They justly observe, in describing the 
pro<^ for obtaioing the metal pure* that its precipitated cbiorido 
should be mixed with caustic potash, iustetd of the alkaline cap> 
bonatep whtcfa^ during the igpition» it apt to scatter the particles of 
silveTi and prie?en|; them running to^Hher Into a button at the . \ 
bottom of the crucible. Tin aflbids the best criterion of a tungstatc. 
When the metal is plunged into a solution of the salt, a blue pre- 
cipitate falis» which has not been examined* Messrs. Payen and 
ChevalHer prescribe, after Bergmfttt) ior the analysis of cast iron, to \ 
measure the bulk of hydrogen evolved during its solution in dilute 
sulphuric acid. They afllt ni that one gramme of iron should yield 
in this way 4^5 gramme measures of hydjrogcu^ at 32^ F. and 
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29*9 barom. pressure. By <"n calculation, one grsmmr of kOQ 
should afford only 4^24 gr. measures of hvviro^en. 

Pure zinc must be sought for by reducing lo liie metallic state the 
oxide thrown down from the purified sulphate. When this metal is 
employed to separate copper from its saline solutions, we must re- 
member, that it precipitates this metal from the nitrate chiefly in 
tbe form of a subnitratc. - ' 

i« tbo preparation of line-watery we are rightly desired tu k ject 
tka tint poHloill o# tbt solution, which may contain some 
saliae nratter. Lim^wmr is tke nml t^ of corrostiFe sublimate ; 
hat hydriodate of zinc is much better. Hi«t water ia abo the 
comnuMi test of onrboiiic 4wid in an alicaline ley. We aUl see 
presently ^at snbaoctate of lead is a fiir more ddioite taN. The 
chief employment of taagbesia as a re-ag^ is in vegsCaUe aaa* 
lysisy where it serves confttnieiitlv lo precipitate the ^^g^ 
table attaHs fiom their native combiflalioBs in the sabatenee of 
plants. 

Liquid potash m recommended for detecting the artificial citfoMi* 
tion of wines. It affords, with these liquids, the followii^ pre* 
cipitates relative to the different colouring matters employed.: 
With the natural principle of wine the precipitate is green 
Berries of yeble • « . violet 
Indi;in wood • . . * , violet-red 

• violet 

• red I 
. red 

. • cleai' violet 

• wine-lees co- 
, lour 

fildofbeniet • . • • blviih* 

Tiiis tMt may posslblf be applied with adfaatBge to detectadnl* 
teratioaa in much of the port wine MCailed in tUs kingdom^ wbiob 
ii » viHuiousconponiid of malt spirit and dy^HStoft* . ' 

A sepataie chapter is allotted to the deuto-cfaiotide and denioii 
cyanide of mereury, which bodies nig^ have beeii.hcCier|il«tdd 
among the salts. 

The acul& used as re-agents are discussed in the fifth chapter. 
Strong acetic acid dissolfes both gluten and min. Dilution widh 
water throws down the resin* and satovsaion with an alkali prec^ 
pitates the gluten. 

Arsenions acid i«; prescribed as a te'^t of suiphurcUed hydrogen; 
orpimcnt being formed by the combination. An arsenite is dis- 
tinguishable from an arseniato by nitric acid, which throws down 
from a solution of the former aiS( nious acid in powder. 

They free iron from cobalt by means of oxalic acid; the oxalate 
of the latter metal bcino; insoluble. 

Sulphite of lime is < njoincd as a sub-'taiicc capable ot Aire^ung 
the fermentation of w ines, and other vegetable juices. 



iMulberries \ 
Brazil wood 
Beet 

TurnitAe or litmus 
Bf yitie boiriea 
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A bar of zific is said to answer for distinguishing xhn ammoniuret 
of copper from that of nicltel. It precipitates the copjjcr In the 
metallic giate, whibt it occAiions no change iu the soiuuon of 
pure nickel. 

For separating nickel and cobalt, they adopt M. Laugier's pro- 
cess ; who dissolves the oxalates of the two metals in water of 
ammonia. On ezpotnig aif» tlM nickiel pred* 

flilates, wliik ikm eoMt wiwm diwolf 4. Umb, it is «iid, a 
fudm^ WBfMnA^ cm }m ¥kmL 11m ditaili of tUa pnMs 
wmm fjemimmm janaagD in ikm JnwwMil i Imt w« htm mm 

Tim cuttli chi^iter tnm of iIm ponoipal saU% mplo^ed as 
te-agents. The iqifittciiliiNi €i acatala o£ tead, t» «ilimale 
filp^MllMl hjdragfl^ is one of the bail cbemica^ Mik The 
a^pfcates and carbonates should have been previously removed by 
HNtito of barytes. fmm the weight of tba vlp^Mal ted* tba 
quantity of sulphur, amounting to may be computed; to 
which fracdon, if we add -^^^ the sum will denote the weight of 
the sulphuretted hydrogen. Another very general use of acetate 
of lead IS, the separation of the acids from vegetable juices, or in- 
fusions. On exposing the saturnine salt to a current of sul- 
phuretted hydrog^en gas, the lead is converted into a sulphuret, 
and tlie vegetable acjd remains free. By the same acetate, the 
tartaric acid is disuiii^uishcd from the pyro-tartaric, the former yu hl- 
ing a precipitate of larlrate of lead ; while the latter acid remains 
in solution. -Acetate of lead is sometimes iised as a test of sal- 
phuric acid ; but it is not very delicate. It will not detect 
Y^^sn'f ^ quantity seanble to Ikious iD(iis»>n« or even pale litmus 
paper* Paper, imbued wilii aoitite cf IcMMlf ia a oonvenieiit lest 
of aulpiwutirid hydrogen. Stthincafcilf of liMl b ineoMpeii^y 
Ihi wSmt >e-ageat far detecting caibeoio ecid» or • cnrheneit^ in 
iotaliim. Tito weie salt aecves to a c fe nrtu fmomk fawn .die 
blle» For dik purpoea, we pour into dME nnknel |inodnc^ lint» 
acetale of lead in excess. The whole of the yellow matter and 
IIm resin, fall down^ in nnicai wid» IIm ootide oC lead. This oxide 
. earries with it also, the phosphoric and sulphuric acids, which 
exist in the bile» in the state of phosphate and sulphela of aoda. 
The liquor being filtered, and the precipilBte washed, we pour into 
tiie ^lear solution sub-acetate of lead. The excess of oxide in 
this salt combines with the picromel, and is deposited with this 
substance, in the form of yellowish-white flocks. These being 
thrown on a filter, aad repeatedly washed with water, are to be 
dissolved in dilute acetic acid, and the solution is to be exposed 
to a current of sulphuretted hydrogen. The lead falls down m 
the state of sulphuret. By evaporating the supernatant liquid, 
pure picromel is obtained. 

MM. Payen aud Chevallier meotioa a ready method of 
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ascertaining the proportion of alcohol in wines, beer, cider, &c., 
Jong ago debcribed by Mr. Brandu, io 100 parts m volume of the 
liquid : to be tried , 12 parts of solution of sub-acctatc of lead * 
mte to be addeds a predpitaticiii ensues • which is rendered general 
by slight ag i l rtipa . On ttving, a coloiuiaM imdf oootaiiuiig the 
sMiolyis pmuedi. By amaiig iriik tto diy Oihfloite af pmuk^ 
<w i h wwJ pwri ■ill,) tm Vmg m it is diHoifvdi ne atpuM tl|e 
tea aloiM. Tlwktlw » mi 6aidi^ alKm.ui a 
wU^wMtktfi almtam) tba .qiMWiitgr «f jriyck aaa fee aililittKi il 
'MM, .in a wammm tttfao. Sub-ac«UiB«f lMii».ala» mployQd 
fsr precipitating mocm m a flocky form, fimi ki MiftlM Mh 
fiiitunj, wWoh V aol iftlfflfiit bjf the sail. 

Bora% w coarse powder, or mall i«nf»» is much emplafed 
%by the French xht & tf i^, for sepnatiiig fliwiatie fad aulphacMs 
acids from other gaseous bodies. 

To detect lime in sugar, muriate of ammonia in powder is mixed 
willi It, aiul heated. Pungent ammonia exhalp«5. For the separa- 
tion uf alumina from its solulinnin an alkaline ley, sal ammoniac 
is the proj)er re-aL^ent. A munate of jiotash ia ioiioed; while the 
ammonia and alumina are both diseniiaeec!. 

Under muriate ut barytes^ nothing is said, of the numerical 
power of tliis test of sulphuric acid. According to Kirwao, a 
liolutioii of this salt produced a very sensible precipiLabon in 

• water that contained only g i o ^ g S6 sulphuric acid. Ace-> 
4ali of lead is ten times . less NiiUa tft tkh aodf whil^ aknie 
•f kid, as vtttt « fliMa awL MOQilB of alnii^ 

iMli. Wkm tibtt aal4*is> iatmUmA wi^ a base* m m mlfhatt «r 
s«k, Ihe.teytfo lattis Il.tiaiaalsisaiBsiUa, ava^ aAer t«a#r 
thm hoQit af te^action, than with tha te urid. Aoi ii>iia|'ia 

* Bn|[MM, a iiiat iaft -of muriate of barytes wmmStttfif disaaTsrs 
dboot x^wr ^ cmkmd suipimiio acid, or -^rhw'^ ^ 
time hoiHS. Tha same test took tweoty-tar bom 4a jiiirt^oaa 
grsin of solphata of liaie in 6000 of water. . 

Whare boracic aak| d iq^pected to h^ mixad with sulphuric, 
in a mineral water, muriate of strontian is a convenient re-agent, 
as it throws down the latter without affecting the former acid. 
In i»eneral, when muriate of barytes is applied to measure the 
amount of sulphuric acid, we should digtist the precipitate in 
nitric acid of moderate strength ; then wash, dry, and if^nite. Thus 
the phosphate, borate, malate, tartrate, &c., will be removed- 
Muriate of potasli is preficribed for distin^^uishing tartaric from 
citric acid ; for when it is added to a solution of the first, small 
brilliant crystals of bitartrate of potash fall ; with the last acid, no 
change cusues. 

• His aolation is SMde by boiling 15 parts of |iiilireriKed (and calcined) 

litharg-p, with 10 of Hcetatc of lead, in 200 of water, for 20 minutes, and 
ca/M^ntf^Uoff tbe Uauid by ilow e^^^a^n to o.&e Wl^ ^ ^^P^ 

ia wsH-ooiM fUab, qaim ndt* 
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Fro to- muriate of tin converts Lhe molybdic into tiie molybdous 
acid ; and therefore occasions with it, aud moi^ bdate of poU&k, a 
charactcri&tic blue precipitate. I 

Nitrata oC «lw » ca p aM», acowding to Berpmaii» of httcJ^ng 

,wmidMatcmm%mwdkuatSk(t^^^ ArtrnwiMHito M.»Pfcff» 
|M(ol»<tote of ttMCWj b attiU voae.amlUalnl p£ awMteiie 
adid.. QMjMilof BiiiMlk aaid^apccific gmi^ (equsnbat 
to of cUtfiaa) dilateil with 7iM>Q0 of «tMr, ti tcamly 

rendeiad MAy apaleictat by the nitrate of silver ; aod «ben the 
dUmioft aOKMUii to fiOOOO, the effect is biiU. Bat the sensibility 
of proto-nitrate of mercury is such that even sin^Vrnr of moriatic 
acid at L4iy is indicated by a slightly chili'ifaMMiaia Chavwater. 
MM. Payen and CbafaUiar laaialMn ^aaperiarMioBBf^tf Ike 
ailver test. 

Proto-nitrale of mercury is said by Pfatf to he the rcost delicate 
re-ageut for ammonia ; one part of ibis alkali, diluted with 30000 
of water, is mtiicated by a faint* blackisb-yellow shade, on adding 
the mercurial sobition. Proto-niurate of mercury may also be 
Used for deteciiiig phosphoric acid ; the precipitate being re- 
dissoluble in nitric or phosphoric add, which chloride ot xuerciiiy 
is not. 

Nitrate of silver serves to distinguish kinic from the. other vege* 
table acids. The iaUft o£ tha tot acid do not disturb the trans* 
parenqr of the aitnlei of attw» meicttfjr* imt kai. ; Qua gnNa-of 
aoulic acid, acmdiag to Ba^pMtt, dalM €«a i^Haf.lkmki 
4S8K^ of vator. Oxalata of aaunoaia-ik* ligiiwmi^ tlii mMUo 
i«.of applying tUi HH ; MM. Payen and Cbarallidr atf IImI k 
is aeniibla to -^^^ otJuae. 

Ill the lawath chaaitr of their treatise, i liiia ragfitaiilfiii 
.animal ifi aawiti ana daacribed, we find the fbliowiag lidiiaiaf.4lH» 
solubility aiMiaa fixed oils in aUnU of yaite giarily Mlf^ 
at tfaa tampamtttsa of fti*'. 5 

Oil of Mveet almonds • 0.005 * ' - ' < • • 
BMchmai« . 0.-004 * 

■ » * • Linseed ...» 0*006 

' • IXawil * BUl» • . . . 0.003 - ^ 
CofatHKia niiti . . '0.006 ' 
. " . Olives . . 0.003 * ' ' 

Poppies . . . . 0.004 ' • 
Ditto, ooe year old . 0X)O8 

In applying stai:ch as a test of iodine, if the )atter be c^rabiDed 
with a base, we must libeirate it by Uie addition of an acid, as the 
muriatic. After this, x^hf^ iodine dm^ be rendensd manifest 
by a violet or purple colour. 

Ajiinial charcoal deprives vegetable juices not only of O nw r 
colour, but also removes the whole lime which they may contain ; 
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To dfstingiiisli a very small quantity of essential oil in a distilled 
water, a few drops of solution of muriate of gold are employed* 
The raetal is reduced by the oil, and falls down in A violet powder. 

On coloured tests for nciditj'' and alknlinity, MM. Pnyen and 
Chcvallicr give us less definite mformation than we liid expected. 
The alcoholic infusion of wild mallow petals, yields by evapora- 
tion, a colourinj; matter, which dissolved in water, is sensibly 
greened by a water containing -j-^TyVTi n hydrate of potash, or 
TTToViTTT hydrate of soda. l>iiiie water, with 10 additional 
waters, is the limit ot dilution at which the mallow paper can.tc 
aflecfed ; hut with 25 waters, ihc mallow mfusion is still greened. 
WftCer foiled on calciaed magnesia and then filtered^ is capable of 
aftclii^ the Bane Mt 

*liMlMit paper, aieeording to Bcrgu^au, is tensiblc to of Alt 
mrtphurteacMim water; blttiiottD«le» propoction*. Tfaediktm 
or IUmqb however^ miwb' imittt iMoiiUe* When a ^rop of 
water impvqgmM wiid& ctxhome add is* applM to tttondyiiy^ 
lim— fi^r, BOcitaDge ensues, became uw alkali of dwJiliMpB ji 
a J c ^ m te io the saturattonof-ibe mtmite qmntity of thatJKid io a 
drop of the liquid ; but the tana water when poui^ tnlo a weak tn- 
fosion of Utnraff, feddens it perceptibly. In MM. Payen w&A Ceval- 
lier*8 paper on4he wood of St. Lucie, it is stated that water contain- 
ing* TT-J j of snlphnric arid }u^t reddens paper stained violet with 
an inf usion of the fruit of that wood ; hut the infusion itself is 
semible to acid diluted to^^^T^^y. Litmus paper is said to . bo 
sensible to ■jiij^jj', and the tincture is a still more delicate test. 
Taper, stained rwl with infusion of Brazil wood, is an excellent 
Te-agent for distinguishing several acids from one another. — ^See 
the extract of M. Bonsdorll's Memoir in, this Journal XIV. 226, 
Paper -stained yellow with tamieric is luowned by water contain- 
ing ^^^yy of <diy caHbonate ^.'aodai btrt.'U mutt .be-avoM tiiiie " 
inwevMd bllie liquM* Tkm ^ is, Im mm u^ little : ate /ki 
determing alkallniljt ikntie Mn'Taadajr iMi dbeim Umtkit ltdble 
Io h% htomnfd by strong- aoiis,. as alsD hy the banctc, by tte 
green sulphate aad nwriatia of iiDB, sab-marivle of line,.- super- 
nitrate of bismuth,' ditatoii cfakuide'Of sitimoay, of a stTDag 
sokitkm of lU i ri K e of nangMBflKr muriate, sulphate, acetate, and 
nitrate of uranium, and muriateiof eirconia. See this Journal 
XIII. 315, XiV. 334. Rhubarb colour has similar fallacies. : Mr. 
South shewed long ago, that subacetate of lead reddens turmeric. 

Brazil wood is a pretty delicate test of alkalis ; but it is blued 
by waters containin?T earthy carbonates, and sul[)hate of lime. 
Water holding in solution tWijoTT of dry carbonate of soda, atiects 
Brazil wood paper. Kirwan says, however, that it is not afl'ected 
by water impregnated with -yj^ of selenite. Reddened litmus 
paper is blued by water which contains -j^^ of dry carbonate of 
soda, according to Bergman. Infusion of red cabbage or of violets, 
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wnd paper iteineA wikh iMr obliwii^ m dm good-Mi, «f scM 
and alkali ; but less semible than ptpeedhig. 

ne ninth chanter oCMM* Fltyen and Chmlliaf^t irafc Heats of 
affpUeatm oi diferent iie>agei^ to amiljm; hem iv« fa4 Uttla , 
HQifhyofvenariB. Their inattSctlona are ncldwr w iy«iiialir nw 
io i^recise as those given by M. Thanimi. The melhod of dal^illnig 
magnaiia, invented by Dr. Wellaston, and published loog a|^ bjt 
his lameolodi friend. Dr. Marcet, in the seconil ^dltkHi pC Saundeir 
m Hmtrd WaUrt, is briety mtniioaed by tn^r iavntos. The 
elegant manner in which the inventor practises this process on the 
smallest scale, having* been somewhat vaguely described by 
M, Cirment, in the Annah de Chimie rf dc Phvsiquef for July, 
1822, wc shall take the liberty here of iK tailing it more precisely. 

Dissolve ill a watch-<»las5, at a gentle lieat, a minute fragment 
of the mineral suspected to contain in iL;Mcsia, dolomite tor ex- 
ample, in a few drops ot dilute muriatic f\cid ; to this sulutioii, udd 
oxalic iicitl, to render the lime that may be present insoluble j 
then pour in a few drops of a bolutipuof phosphate, of ammonia f. 
Allow the precipitate to settle for a few Secouds* and d^cap( ^ 
drop or two of the-tupernataot ckar liquid on a slip- of -window* 
gINM'M wiidng with lhwltqBid'l«o.«r Umm drops of a aofaiticA 
flf. the- aoMMlaaa rarlinaala of mrowwiki an eflmwicalc^. takf» 
ftem^ 4MofftOQnoaideirttftgh«i lodp ftJiilde.oCiiM^ekiiv 
ad n tb o t aad-linen aonaa il» with. Hw pnagnimofapoint of glut 
or fiatM/attf tinea or letten on tho glaw pianft< 4iii«xpo§ing thia 
to the gealleii possible haat (aa makintr alilthi wamn imipr flpw oyer 
it), w Mia traces will br perceiv£d wherever tte point wap %m dind» 
These consist of the triple phosphate of ammonia and imgfimh.* 

The whole- of this beantiful analytical operatkp^ aa performed 
by Dr. Wol1n«ton, occupies less time than we have taken to write 
the form u hi. In the application of this process on the larger scale, 
the carbonate of ammonia should be added tirst, which prevents 
the chance of any sii^ph- ])liosphate of the earth being formed. 
To estimate the quantity ui magnesia pio>ent in any compound, 
we must consider, according to Dr. Marcet, every 100 grains of 
the triple sait dried af the tenipciature of KJO^ F. to be ei^uivalent 
to 19 of earthy base. If we calcine tiit; salt at a led heat, so 
to expel all ihe watcf iand'. ammonia, an ei^rthy pfapsphajbe re- 
mdnih iHiMf aocosdiog to Ikv Mwcray, coutaiaa 40 |)cr c«n^; of 
WBMtia. ' T%etheoMlic pro^rtiaiiniM iwlil^pbo^ihatii.of m^gx 

naibnl phosphtalnftS add^^fiS hnaai or i»4'^4 1 ^ m 400 p^itiw . 
■ . Mitiptn n£ mercury has. been hilely prescrihied as a test for 
.OBamining sophistioaled oltae oil} it ta prenacoi by jdis^olvipg i|l 
tkoAkr^ porta of awrcniyin 7i pnfti of aitmc. ai;i|ir qp^ciic 

• The blae petals of the irfg of walsMar.'aflbfd agoad Mrt colour either 
"f^J^wn or by rnhbing thnm on pajjer. Radish coloWT tatHMfiNped in 
Uie latter way, and forms ft pretty dt licate testfff^p^, ' , * 

t P^offpbate oi soda maj li^f w^se bp used. 
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gravity 1.3^. This solution when added to oil of grains 
seed oil) leaves it liquid, while it solidifies oil of oliv es. 

We have occasionally adverted in our Journal to the defective 
Mid confused notions entertained among the continental chemists 
•boMfc Ae atomic theory, which, in every u&eful point of view, is 
the «&pring apd gi:owth of this islands The following paragraph, 
tnmilated fion this tfeatue'ou renigcnts, affords a curjouft con^ 
liniMtioa^oiiropiiiioQu > 

Dr. WoUastoM, ia «k» vmHUmMm of ttamla of equiviMB, di4 «we 

believe that he could make the numbers tally with the atomic theory ; ac- 
cordii^ to which. Mr. Dal ton conceives that in the relative weights ot the 
dMABieal eqnifttleiits, w« estiinate the united weights of a detennioate 
aamber of atoms. Dr. WuUaston, moreover, did not see the utililj of doiot 

efof an instrument of application to practical purposes. However, ■wt 
ve leamedj that since the publication of these synoptic rules, Dr. Wol« 
laston has discovered tiiat me doctrine of simple maitiples (on which it 
founded the atomic theory), could be applied to me construction of his loga- 
rithmic scale, by simplifying all its relations ; for if we assumed for unity, 
hydrogeli iM i l i uad of oxygen, all the results obtained till the present day 
would appear to confirm the first data ; but undoubtedly, they have not 
appeared sufficiently numerous to Dr. WoUaston, to induce him to gene- 
ralize them. We expect, impatiently, the result of the important labour 
which thb iiaiMMl fkmivt Imb uidertalceB on this mA§HfL^Tniii p, Hfb 

Surely any man a c q w hafte d with the fint elements of cheknistry^ 
who gfauDces his eyt over die scale, mtot see that the successive 
mitnbers, coirrespoiidnig to the names, exprettr the atomic weights 

or combining ratios of the different bodies, beginning with otygeil 
at the number 10. The French chemists, in general, have 
suffered themselves to be mystified on the principles of etjuivalent 
and multiple combination by the Essay of Bcrzelius, on the Theory 
of Chemical Proportions ; a work which has done as much injury 
to the philosophy of the subject, as his precision in analytical 
research has improved its details. We recommend MM. Payen 
and Chevallicr to read with attention the translation of Dr. Wol- 
laston's Memoir on Chemical Equivaientsi iin^ited by M. Dcscotiis 
in the Journal des Jftaeis f 01. ' 



iil. JMytftVc DUuviance ; or, Obsmniaiions on the Organic Re- 
mains contained in Cave$f Fmssares, and Diluvial Gravel ; and 
mother geological Phenomena attesting the Action of an Univer 
sal Deluge, By the Aev. WiLUASi ..Bu6UAiro» B.D^ 

There are few persons in whom zeal for the progress of a parti- 
•eulax branch of natural knowledge is united to the same extent 
with capacity for the purstiit, as In Professor Buckland ; he has 
taken up a very interesting branch of {»eology, and has investigated 
it with no less activity than success, and his researches have con- 
ducted liim, by the legitimate steps of inductive reasoning, to 
some very important facts connected with the remote history of 
the earth. The existence of the bones of a great variety of ani- 
mals, in some cases of extinct genera, and almost always of cx- 

Z2 



Digitized by Google 



338 • Anaiysu of SeienHfic Bookie 

tiiict $p»»cies, iu the bupcrficial clay <»rav<»l of valleys, and in 
lUiii caverns, has long cxcilrtl the attention of geologists, but 
tbey have never been so perspicuously and popularly descriUnl 
as in tbe nvck-bcCm ; .iior Imvo the phenomena wtHc^ iCMd 

Mci})r«9MtiecdcBt writer. Tlmfaet ii,€luit MnBncfclnwIlMs 
in flloMti ill OMM judged falnnelf ; lie kas personally mied 
the gpoti lie defcribes, peraiiibulated iLe cttveriiiyexhiUMled their 
ioitil MMuns, and inipeoled tbeir wioM «Mlaf;ite««Ml aMoeki* 

tioris ; instead of viewing the subject tfaiot^ the spectacled of 
books, and freming bypUbctes by the &re-side, we find bint busily 
journeying o\'er a giwt part of K«rope, for the expnM pnmie 

of collecting information upon the sui^^^ before us, and Ms 
success Ka? boen adequate to the labour bestowed upon the in- 
quiry ; for he has, in our opinion, not merely described, with 
much accuracy and minuteness of detail, the various districts 
v hich he has visited, a task in itself of no small importance and 
inten St ; but he has established several important facts in relation 
to geological theory, upon bound, firm, and iruiisputable evidence. 
Such are the leadinf; It atures and prominent merits of Mr. Buck- 
Jand's book ; but ii ijas oihcr claims, which, in the capacity of re- 
viewers, we think it right to notice, though they arc of secondary 
and inferior consideration : we allude to the variety of collateral 
ioibfiiwtioaicattiDedthroiigf^ ils pages, connected wkh tbeb^lsof 
the ahiinak, and to the rditf wkicb ie given to tbe diy detaile by 
iatenacned aneodot^t and appropriate qaetatioat ; all thia rondcfs 
a wm wlucbt in the. hands of a Gtnnan profcuor^ far imtaafirt 
.ariMibl have prated Inauiieffably 4nU and nooolcMMntt not merely 
very readable, but very ittHneating and entertaiimig, witbontin the 
smallest degree djaUacnng ton Itt acMKidc talue or literacy merit. 
, It would seera, from the table of conteotSt that Mr. Eucklandts 
%vork is intended to be divided into two parts» the. first ointaupi^g 
an account of the localities and contents of various caves in liing- 
land and Grrmany, with some observations on the osseous brecrire 
of Gii)raltar, Nice, Dalmatin, cS r, ; and the second cmbraciiiaj 
'•* the evidences of an inundation, atlordcd by phiMuirncna on the 
earth's surface." In respect to ihc manner in which tlie work is 
«gDt .up, we. need only say, that it is published by Mr. Murray. 

The cave of Knkdale, in Yorkshire, forms, as it ought, a lead- 
ing subject of the volume: the rock which it perforates is that 
kind of calcareous freestone which constitutes the ooliie formation, 
and wbieb^ from the circumstance oi the ingulphmcnt of several 
dMfttaferM tbe district, is probably abundant in cafenn. 
It was diecowered ni tbe summer of 1621, by the quarrynm 
.of the neigbboufbood* who acddentidiy inteiBected itt iMitby 
which was overgrown with bushes^ and dcaed with rabbiil^ 
j>robably the debrit of the solter portbns of the circumjacent 
strafa. But Una original opening has been cut away, and its pre- 
lent entrance it a bide In tbe. perpendicular face of tbe quarry* 
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which expands and contracts irregularly, from two to seven feet 
in breadth, and from two to fourteen in height; the roof and floor 
are composed of regular horizontal strata of limestone, but in the 
interior the former is studded with stalactite, and the floor covered 
with a loamy sediment, of the average depth of about one foot, 
and concealing the actual floor of the cavera ; the suiiace of this 
sediment wa» generally smooth and level. * . 

Above this mad, on advanciiig some way into the cave, the roof and 
aides weie found la ka pactially itiidded aid eatad aaav nWI « mif9^ af 

stalactite, which was most abundant in those parts where the transversa 
fissures occur, but in small quantity where the rock is compact and devoid 
•r iMwat. TlHia ftr It feaMiUad.tke atakwlite of atdfaiary caverns ; bnt^ 
on tracing it downwards to the surface of the mud, it was there found lo 
turn off at right angles from the aides o(^the caye| and foim above the mud a 
plate, orcmt. abootin^ aerate Ulna fea t» aorflMe uf water, or cream 
IMA Bin of milk. The thickness and quantity of this crust varied with that 
faWM on the roof and sides, being moat abundant, and covering the mud 
entirely where there was much stalactite on the sides, and mure scanty in 
tllbae ^aces where the roof or sides presented but little : in many parts it 
was totally wanting, both on the roof and surface of the mud and o( the 
subjacent floor. Great portiuu uf this crust had been destroyed in digging 
up the mud, to extract the bones, before my arrival ; it still remained, 
liowever, piojecting partially in some few places along the sides ; and in 
one or two, where it was very thick, it formed, when 1 visited the cave a 
continuous bridge over the mud entirely arruss from ona fida to the other. 
In the outer portion of the cave, there was orij^inally amass of this kind, 
which had been accumulated so high as to obstruct the paawi^o^ ao that a 
mtm wM aotaatartiU k.h»A baia dug >wmy> . 

It deserves particular remark, that the mtt4 ami stalactite 
never .alteniAter but thai thetp k nta^y a fMurtial dapaiii of .|||^ 
kttef «»tHe tiv Mm t ak li» in wjhfieh, and in tiialmr paitiif 
ilMi'aaithy somMnli tha ammal nimaiaa warn dkMy §umL 4^ 
tIfca-iriMiinaartltflf the cave, \%rjUm Urge Umms Jiava b iapi d i a 
covMil Am am Ktoably peifact^. Mt of them are frupniwlai, 
and mm0 'nOo veQr imU pjaoa^ ctMntad by. mlajnitpj ao m-io 
im an oitemia bieceia. : 

In some ftw places, where the mud was shallow, and the heaps of teeth 
and bones considerable, parts uf the latter were elevated some inches 
above the surface of the mud and its stalagmitic crust ; and the upper ends 
of mt bones tbte p iiqiae tto g, like the legs of pigedos through a pie-crust, 
into the void space above, liave become thinly covered with st&lagmitip 
^jripnings, whilst their loi|ver extremities have no such incrustatioo, and 
have rimply the omd adhering to them in which they had beea tebedded ; 
an horizontal crust of stalagmite, about an inch thick, crosses the middle 
of these bonesy and tetaiAS thew firmly ia the pesition they occvfaedat the 
JbettoviofAeeaYe. 

The^ bones already discovered in the Kirhdale cave are referable 
to about tweoty-three. species ol aalmilsa linmely^ hysna, tiger, 
baar, wol( fox, weawl; alafdiant* xbinocoos, bippopolaaiiii» 
bone; nx^iud diree spackt of daeti bare, labbit, waterni^ 
.and mouie ; laven, pifleon* Uxk^ a smatt duch, and an unknown 
birdy about the siae of a thnisb. Thase wan strewed all ow 
the cavCt like a dog-kennel, those of the laiger animals,, mingled 
with tfaft rest*' even in the inmost and smallest recesses i^ fliany of 
them fgmwif and the number of lesth and soUd boiies of the 
tanus and carpus more Um twemy times as greiit as oonld base 
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been supplied by the individuals whose other bones are mixed 
with them. From the comminuted and apparently gnawed con- 
dition of the bones, Mr. Bnckland remarks, that tbis cave was 
Ofobabiyy iliiriog a long saccession of years, inhabited as a den by 
nymmf «m1 tinltlnjdhragged iatokaieceMm the other aiuteal 
Mlii wkoie MMim an fomd vAxmA ifidi thcftr om^ m smjMt 
tttw nvdi itntffhmtA .fey dkto&vtt^fd di6 tolMi cfllcmikiM 
WBmMlft<iC«iiaidmali]Ml bad MoaboMibvUaiiUielMfper 
of Bkcter 'Change M once icoomM m msmMlag the feceni 
feeces of the Cape liymiA. Mr* Bocklaod proceeds to verify this 
ovideace, alreodjr very conclusive, fay an inqviry into the habits 
of modern hvsenas, of which three species only are known, aid 
all smidler than the fossil one ; they inhabit hot climatee exclu- 
sively, and prowl aboiil at night, clearing away the carcasses and 
skeletons left by vultures, in preference to attacking living crea- 
tures. They are so greedy of putrid flesh and bones, that they 
follow armies, and dig up bodies from the grave. They inhabit 
holes ami chasms, are strong, fierce and voracious, and their eyes, 
like those of the rat and mouse, arc adapted for nocturnal vision. 
To such animals the Kirkdale cave would certainly afford a con- 
venient habitation, and the circumstances we find developed in it 
are consistent with these iiabits. 

We must infer from the circumstance of the bones of the hyiena 
Mag ae mach hfakea vpatUiose oTtfie udmali th at^ bwa wl Iheir 
prey,'tbat tliecaroaiaesroirthe hyttnasAemaelvae wawaataaup by 
lhae«nd«Ofs; aa4 It b staled by Mi^. Broam tft his Jomaf to 
'Ihgi&t tiiat iHmii a hvMa if woaiided» hk compamom laima% 
t^arm to piecee and davo«tr him. Bat modern 'ttyMae Ml oaijr 
4tm9a their own ipecies, but ijpon a pinch they actually eat jsj^ 
parts of themselves. An old hyttfia in the Jatdin du Roi at 
Paris nibbled off his own hind feet, and the keeper of Mr. Weaah- 
weirs collection told Mr. Buckland that he had an hyeena some^ 
years ago which ate off his own fore paws; We, therefore, can 
want no further proof of the voracity of these animals. We insert 
the following passages as showing the minuteness and accuracy of 
Mr. Buckland's talent for investigation of this sort, and as bearing 
upon some important collateral parts of his inquiry. 

I have already stated, that the g^reatest number of teeth ^those of the 
hvcBiia oxcepte(I) belong to the ruminating animals ; from which it is to be 
iMbrred. that thej formed the ordinary prey of the hjwaes. I have, also, 
to add, that very few of the teeth of these animals bear marks of age ; they 
seem to have perished by a violent death in the vigour of life. With 
respect to the horns of deer, that ap|)ear to have ftlleU off by aeeiosis. it ie 
pronahlo that the hyanms liuiiul thmi thus shed, and dragged them home 
lur tiie purpose ol gnawing Uieut their dep: and, to »n'm*t« so fond of 
bones, the spongy interior of horns '6f (Ills klDaw(mia*adtbeaneeeptab]». 
1 found a fraf^nipttt of stag's horn in so smdl a recess of the ctve^ that it 
S^Ilfi^^^"^*^ ^^^^ ifpKKiaced. ualesa singly, and atter separation from 
ilW^eaa :' a&r near it Uras the molar tooth of an elephant. 1 nave seeiCno 
remains of the horns of oxen, and p( rliaps there are none ; for the bony por- 
tion ol their interior, being of a porous spongy nature, woold probably have 
2SriL*^^u"i^ the hvMoas,— whilst the outer case, being of a similar compo- 
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The ooqiirreiice of birds' bones may be explained by the j^robabilily oi 
<9m hymuui inding the birds dead, and taking fhes mm, m iisual. to ett 

in their den : aiid the fact, that fonr of the only pfx bones of Inrds 1 have 
seen from l^irkdale an Ummi of Uie utoa, may have arisen from tfae position 
«f ths ^oilMbathera on it» aid Ilia small qaantity of fleshy matter that 
exists on the outer eNtreiiiily of the wings of birds,— the former aflfordii^ 
an obstacle, and the latter no temptation, to the hyanas to devour them. 

WHh respect to the bear and tiger, the remdins ot which are extremely 
laie, and or which the teeth that have been found indicate a magnitude 
equal to the great ursas spelapus of the caves of (Jermany, and of the largest 
Bengal tiger, it is more probable that the hyicnaa toond their dead e«r> 
casses, wd nwiggiil them to tte dlB» than that they Wtm aver joint UMili 
of the same cavern. It is, however, obvious that ttey WOPB aUTaft tho MUS 
time inhabitants of antediluvian Yorkshire. 

As ruminating animals form the ordinary food of beasts of prey, 
it is not surprising they should abound in the Kirkdale Cave; but 
it is not so obvious by what means the bones and teeth of the ele- 
phant, rhinoceros, and hippopotamus were conveyed thither. 
Mr. B. suggests that these may perhaps be the remains of indivi- 
duals that died a natural death ; for though a hyeena would neither 
have bad strength to Idll a living elephatit orrliliioomti, orto ilng 
borne tbe eti& carcan of a dead one, yet be eould'cufry aira^ 

giec^meal^ or acting coiydntly ^ith Othen, firagmelrtB of die most 
uOcy.aniBudf that died m the come of naturei 'nsdihaahiirdduce 
them to the Inmost recesses. of his den. 

Sltould it be asked, why no entire flkeleton' has been ftmd, we 
iiod a reply in the habit .of tbe hyasna to devour the bones of his > 
prey, and the gnawed fragmentsand album gracum afford evidenceof 
auch pBOpensity having been gratified, though the latter is in much 
less quantity than we should have expected to find it; but from 
Its want of aggregation when recent it would probably have been soon 
disintegrated and trodden down, except in particular instances of 
extreme constipation. The question which naturally suggests itself, 
why we do not find at least the entire skeleton of the one or more 
hycenas that died last, and left no survivors to devour them, is, we 
think, satisfactorily answered by our author, who ingeniously ob- 
serves that the last individuals were probably destroyed by the 
diluvian waters, on the rise of which they may be supDosed to 
have rushed out of their dena and M for mk/ty 10 the Ulla-*4hat 
thev were extitpated by thh catastrophe Is shown hr (be diicoivery ' 
of aeir botu» ia die dmiTial gravd both of England aad'Oiertiiany. 

Having thus sti«]]iied Qp our andidr's erfdence hi ftnmr ol t& 
li^ibdale Cave having been bihabitef as a Aen by snccessivegene- 
ratSons 6f hvmnas/ we tibeJt n^t stop to con^der the odier hypo- 
theses yvhidn iha)[ hb suggested in reference to it; but proceed t6 
«6me oonsideratio'ns which it stlggests. In the first place, it appears 
inanifest, that the aGCnmulation of bones mnst have gorie on 
through a long succession of years, while the animals in qucseion 
idere natvces of this ct)mtry. Secondly, the general dispersion of 
id pil lar bbtiefs through the gravel of great part of the noirbern 
hemisphere, shows that the period in which they inhabited these ic- 
g^ons immediately preceded the formation of ihi» gravel, and that 
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they perished by the same waters which produced it. Thirdly, that 
the bones belonged to extinct specits which have never re-estar 
blishcd themselves in the northern portions of the world. The 
phenomena of this cave, therefore, seem referable to. a miM Ioif 
]nodut«W antscedMl 10 tbe iMt »uiidili(Ni<«£ llM wuiywlwait 
wai nhrtinil by land aalaaato bearing a geMcile and pftm « spgclfic 
reieiiMiice to thoie wbkh now exut; and ibeg also Mm to de^ 
nwtffiletiwitiMf w toagramnioiicf yean in wkiditlie 
MeplMnti' i t iiuuceiw ^ and hippopocamns had been the ptey of the 
liyflBnas, whichylike thems^ve% inhabited this country in a period 
liMaadiata^y freceding the kmat^ of die dilnviaL gcmvel, The 
catastrophe producing; (hia gravel app^urs to have been the last 
event that has operated generally to modify the surface of the 
earth, and the few local and partial changes that have succeeded 
it, such as the formation of torrent gravel, terraces, peatbog, Sfc. all 
conspire to show that the period of their commencement was aub- 
sequcnt to that at which the diluvium was formed. 

But we come now to one of the most curious parts of the very 
curious subject before us, which is, that lour of the genera of ani- 
mals whose bones are so widely dispersed over the temperate and 
j)olar regions of the northern hemisphere, at present exist in tro- 
pical climates only, and chiefly indeed south of the equator; and 
that the only country in which the elephant, rhinoceros, bippopo- 
tamosj ana hv^oa, now associated is sbothem A^ca. In 
the neigbboui£oqd of the Capo of Good Hope, the^ all lfvb«aid 
dietx^thefii aa they probably JsmutAy did in Britaint wh^ the 
hippopotamin ia now confined ,exdngively to A6ica» awl tbo 
elephan^ iiuBOC«n% l^idhjfimaio also diffoied widely m 
continent oE Asia. . . ' 

As we consider it amply proved, by Mr. Buckland's reseaichlfe^ 
that the animals actnaUy lived and died where their remains luro 
now fbund^ and were not drifted thither by diluvian torrents, it is 
pretty obvious either that the aolfediluvian climate of these lati- 
tudes was warmer, or that the animals had a constitution adapted 
to the regions of a northern winter. This last opinion derives 
support from the Siberian elephant's carcass discovered entire in the 
ice of Tungusia, the skin of which was covered by remarkably 
long hair and wool ; and, in 1771, an equally remarkably hairy 
rhinoceros was found in the same country. There are, moreover, 
existing animals which have species adapted to the extremes both 
of polar and tropical climates. Though we confess ourselves 
rather inclined to adopt this view of the subject, it must be con^ 
iessed tha^ many stubborn facts may be urged against it, a few of 
which liayo Im^ well put by Mr* Bucklimd, who espouses the 
fonner opinion. Sodl^ for imitawio, as die abondanoe of vegeta- 
ble remains, well aa those of animal^ wbichaie now pecnliar 
to hot climates, but which abound in the aeoondfuy strata and di» 

luvium of high noAhvji litfitudea. To.this •ssm&B^" cootinuaa 
our author:—. 
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difficutty of maiutuiniug such animals as those we are considering amid 
the riguaro of ft ^lar winter ; and this difficulty cannot be solved by sup- 
pofdng: tBem fo haVe migrated periodically, like the mosk ox and rein-deer 
of Melville Island ; for, in the case of crocodiles and tortoises, extensive 
emiii^tion is almost impossible, and not less so to such nn unwieldy 
animal as the hippopuUuuus when out of water. It is. equally difficult to 
imagine that they could have pasKed their winters in lakes or Hvemfnutm 
up witii ice; and though the elephant and rhinoceros, if clothed in wool, 
may have led themselves on branches of trees and brushwood during the 
extreme severities af winter, still I see not how even these were to be 
obtained in the frozen regions of Siberia, which at present produce little 
more than mosa and lichens, wiuch, during great part of the year, are 
bariea wider impenetrable Ice and snow ; yet it is in those r^loas e(P 
extreme cold, on the utmost verge of the now habitable world, that the 
lMMie»of elephants are l^und occaaionallj, crowded in heaps, aloos tlie 
•iMves of tfie iey sea fnm Aiehaagel to fiebfftnyt's Straits^ wmng whole 
isl.tnds composed of bones ;ind mud at the mouth of the Lena, and encased 
in icebergs, from which they are melted out by the solar heat of their short 
sununer, aloQC tke oeast of Tungnsia, in sufficient numbeis to fbrm an 
Ivportant attiqe oCcQiiiiDeice, 

The chioDolog^ kS am M dedndUs Ifoai tie fiunftore of 
the Kirfcdale den are aumiMd up by Mr. Backland at the con- 
dttlioii hif doicriptloii of it, and are briefly at follows : 1. There 
appears from tba Halo of the sides and bottom of the cave, (be- 
neath the bony «ggR|ple^ to have .been a period in which it 
existed as an untenanted and empty aperture. 2. It was inha- 
bited by hyeena's, Sfc, ; and, as we might suppose, stalactitic and 
stalagmilic formation still went on in it. 3. Mud was intro- 
duced, and the animal at the same time extirpated. 4. Stalag- 
mite was again deposited, as shown by the crust upon the sur- 
face of the mud, and during ihib period no creature seems to 
have entered the cave, save and except rats, mice, rabbits, and 
foxes. From the limited quantity of the latter stalactite, and 
from the undecayed condidon of the bones, our author argues 
that the time elapsed since the deltige if not of exeenive lengthy 
that is, not exceeding six thomaiid yean. 

Widi Ae SMlt oc jiUDSte, and aocvnte inibnaatioiiy derived 
. iicoiii hk rati to the cave aft KiiiBdale, Mr. Badcland proceeds 
to inspect seven! similar aocemiilations of bones in ether park 
oC £ngl^; and having satisfied himself of their general con- 
fflidani?^ wkb the above, and of the verification whidh they allbid 
'of his main deductions, he determined upon a visit to some 
celebxaled similar depositaries in Gennaflyy of which the volume 
bsfoie «s contains the most entertaining and instnicdve accoimt 
extant. He shows from the history and contents of the diluvian 
gravel of the Continent, that it is identical with that of our own 
island ; and that with respect to the bones that occur in caverns, 
the chief difterence seems to be, that in Germany some of the 
caves have remained open, and have consequently been inha- 
bited by modern or existing species. We cannot follow our 
indefatigable author into the details and descriptions of the inte- 
riors and contents of all these diluvian ccmctericb, but the fol» 
' lowing remarkb apply generally to thera all 
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lMi-m|Moil» tlK«p«r«im llMHMlw, «ldfcir iwmm» or 
caverts, they appear to have been witfaiMit mud or peMct wben 
liw maiinak Mi and died» wlMte jwDfun an naw ibvod ia 
fbmL la iipiii ta the present moatfaa tif tiwie <Uai»'oar amfcar 

addocei evidence to show, that they did not exiit fonarly as 
at paeeeaCy bat that the^ are latker truncated poitioae of the 
kmer regions of the original cajwrn^ laid open as it would seem 

by the diluvial waters which excavated the valleys in whose 
cliffs they stand, and which also drifted into these the mad and 
pebbles. The diluvial matter itself Mr. Buckland describes as either 
amass of pebbles, or of loam, or sand, with bones indiscriminately 
distributed through them, and sometimes cemented into an osseous • 
breccia by stalagmitic infiltrations; in short, there is a complete 
analogy between the caves of Germany and of England, not merely 
in respect to their earthy and osseous deposits, but in the species 
of the animals whose remains arc enveloped in them. 

The osseous breccia of Gibraltar, Nice, Dalmatia, Ifc, comes 
next under our author^s observation, and is ascribed to the 
same antediTuvfati period, wMi the exeeptioa of certain mere 
meat deposits, of which some of our English' caves and team 
abo furnish iiifttaaoest and which are asoribed to animals tfait 
have more lately 'fidlen ntp tbem : when, however, -the momfas 
of the fissures are closed, no such recent rdiqafae oecnr, and dl 
is of a more ancient date. 

' The subject of human fossil remains is one of peculiar interest 
to the geologist, and particularly so in relation to the destructioa 

of the human race by the deldge* But no human remmns have 
yet been found associated with any of the unequivocal ante- 
diluvian inhabitants of the earth. Human bones, and even urns 
have been discovered in the caves of Gailenreuth and Zahnloch. 
la England, too, many human skeletons have been found in 
caverns, but always attended by circumstances which announce 
them of postdiluvian origin. Our author examined the remains 
of human bodies in the cave of Wokey Hole near Wells, and 
the following are his remarks upon them : 

They itave be«ii broken by repeated diggmg to small pieces ; but tlie 
urtienct of aoDefims teefli estaliUdies tne fact that they are lauMk 

lliese teeth and fragments are dispersed through reddish mud and clay, 
and some of them united mth it stalaxnute into a firm osseous breccia. 
AmoDg the loose bones rilnnid m snudl ^eee of a cdane tepulchral am. 
Hie spot on which tliey lie is within reach of the highest floods of the 
adjacent river ; and the mud in which they are buried is evidently fluvia- 
tile, and not diluviau; so also is great part, if not the whole, of the 
mud and sand in the aqjacent large caverns, the botloawof all which are 
filled with water to the height of many feet, by occasional land -floods, 
which mmt long a^o have luulenBiped and removed any diluvial deposits 
tint ■MThave originally been left la theA>. I could find no pebbles, nor 
Haees of any other than the human bones, on the single spot 1 have just 
described ; these are very old, but not antedihiivieo. In another cave on 
1^ same flank of the Mendips, at Conptoa Bishop* near Axbridge, 
Mr. Peter Fry, of Axbridge, discovered, m the year 1820, a nuniber of 
bones of foxes, all lying together in the same saoL tnd brought away 
tt^en skulls. These, also, W^e the. wgmikm «(fiWMiiiPaMtt9he F«3| 
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kurt a]to bwi fittiui 19. • fimie of tho liiMtiww^wck; thM 
aitt mpptreaily the remains in bod£n thrown in «ter mhtiiJ^^jni 
are not assodakd witb my more anoient bones, or anj ^W^mi^ 
aoces which connect tbaea nith antedilui^ lelics. 

These and other instanoes of the existence of bussaa bones^ 
lead us to refer them to periods subsequent to those of the 
unec|uivocal diluvial deposits; indeed, the great abundance of 
the remains of wild animals in the latter lead us to believe that 
the countries could not have been inhabited by man ; but that, 
on the contrary, the beasts must then have enjoy t d sole dominion. 
Upon this subject our author agrees in opinion with Mr. \Vcaver. 

. That the satisfactory solution of the fireneral probl«m, as far as it relates 
. to man, is probably to be sought more particnlarly in the Asiatic regions, 
the cradle of the human race : and tnat another interesting branch or 
inquiry connected with it is, whether any fossil remains of elepliant, rhino- 
eeffoe, nippoootamns. and hyeena, exist in the diluvium ot tropicai climates ; 
and if they ao, whether they agree wtth tlw vecent species of these ge a s ia > 
or with those extinct speries, whose remains are dispersed so laigef jf ever 
• the temperate and frigid zones of the northern hemisphere, ' 

Having thus illustrated his account of Kirkdale, and of the 
caves in England, by a comparative view of similar caverns and 
fissures on the Continent, our author proceeds in the second part 
of his book, to consider the evidence of diluvial action afforded by 
tbe accumulation on the earth's surface of loam and gravel, con- 
taining the iremamt of tbe same species of animals that we find in 
tbe caves and fissures, and by tbe form and stracture of bills and 
vallevs im all parts of tbe world.. Of tbese remains, tbe bones of 
the fessil de'^bant are the most wmarkable from tbeir general 
and abandant dispersion j it differs from all lilting species of that 
genus, but- approaches more closely to the Asiatic than to diat 
of Africa; and, if we may judge from tbe Siberian specimen 
already adverted to, it was clothed with a coarse reddish wool, 
interspersed with stiff black hair, forming is long ipane on its 
neck and back, and was at least I6 feet high. 

It \vas to be expected that the remains of this gigantic animal 
should be found in the diluvial gravel of Yorkshire, from the fact 
already established, that these animals inhabited the neighbourhood 
of Kirkdale, whilst its caverns were occupied by the hysena ; and 
accordingly tusks and bones of elephants of enormous size have 
been found in the diluvium at Robin Hood's Bay, near Whitby ; 
at Scarborough, Bridlington, and several other places along the 
shore of Holdcruesb. Proceeding southwards wc also find them in 
the iuterior of Suffolk, Norfolk, and Essex ; and at Walton, near 
Harwich tbev arc extremely abundant, blended with otber dRil* 
irfal bones. Itt tbe vallej of tbe Tbames tbey have bteA diiC»Y«red 
at Sheppy, tbe Isla of iKogs, Lswisbam, London, Brsntftw^ Kew» 
Wallingjford, Dorcb^r, Abm^n, and Oxfiud. QA tbe sontb 
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coast of England ihcy occur ut Lyme and Charmouth', aifcl ihcy 
have been found in the central counties. Id North Walcs^ Scot- 
land, and IreUod, theie relici have ato been BMt'urilk ahrajs in 
tbe superikid gmvel or loam, nod never InibeddBd to Wlnt may , 
be cdud dw-ff^Solnr itnte. 

TiMClfmMliaMt ttai attond MiAe ef these deposita fcatilte io lie nore 

particularly detailed. Id the streets of London, the teetn and bones are 
oAen fouQd. in digKing fouodaliuns and sewers, in the gravel e. g.y ele> 
uhants' teeth have been fuund under twelve feet of gravel in Gray's-lnn 
Lane ; and lately, at tUfty feet deep, in digging the grand sewer, near 
Charles Street, on the east of Waterloo Place. At Kingsland, near 
Uoxton, in IbOO, an entire elephant's skull was discovered, containing two 
tatkt of eaonnous length, as well as the grindiog-teeth : they have, also, 
been frequently found at Ilford, on the road from liondon to Harwich; and, 
indeed, in almost all the gravel-pits round Londou. The teeth are uf all 
riwt, llMB the milk-teeth to those of the largest and most perfect growtti^ 
and gome of them show all the intermediate and peculiar stages or ch;inf,'e 
io which the teeth of modem elephants are subject. In the gravel-pits at 
Chdfofd and Abingdon, teeth and tusks, aad vanoaa boaea ot the elephant, 
are found mixed with the bones of rhinoceros, horse, ox, hog, and several 
aaecies o£ deer, often crowded together in the aaate pit, and seldom roUed 
arigM at tha edges, although thej bait Mt ham iini d n al ie d inwiha 

For foieign localities of the fossU elq>]i«Qt our 
Cuvier't account of places in whicb they have been found all over 
Europe* Of these one of the most remarkable is in the valley of 
the Arno, near Florence, where they occur associated wiUi.Jpa|tl 

of the skeletons of hippopotami rhinoceri, Iiyocnas, bears, tigers, 
wolves, lifC. In Asiatic Russia, from the Don to the extremity of 
the promontory of Tchutchis, there is not a rivtT, in the banks of 
which they do not^ud elepiuuus and other aoimais now stnng^ 
to that climate. 

In treating of the evidence of the diluvial action afforded by 
deposits of loam and gravel, Professor Buckland very justly re- 
n^arks, that the theories suggested to account for such appearances, 
have been defective from their attempting to refer to one circum- 
stance two distinct classes of phenomena; namely, the general 
dispersion of gravel and loam over bills and elevated plains as well 
as valleys; and the partial ooUectuin of giavel at the foot of 
Coirents, aiul of mnd along the course and at the months of rimi. 
The former of theie only appears to be the effect of an univenal 
and transient deluge^ whilst the latter are 'distinctly referab||B 
to the action of existing causes. 

. I have seen a good example of tbeee two deposits in Holland hi fame 
diate contact with one another. The alluvial detritus of modem rivers, 
wUch is so enormous in that country, never rises above the level of tte 
hiflNft possible land*ioods ; but beneath this level inm aeariy the aallHi 

surface of that low and extensive flat ; whilst the diluvial deposits rise 
from beneath it into a chain of bills, composed of gravel, sand, and loam, 
which cross OwMiltod, bat we f theTM and the Rhine, from the south- 
east border of the Zuyder Zee, to Amheim, and Nvmegen. and form at 
the latter place a cliff, overhan^'ing the left bank of the Waal, and another 
eMPef the same kind on the right bank of the Rhine, from Arobeim tb 
Amerongen, on the road to Utrecht. In the districts that lie h^an the 
flood-level of these river8,.it is probable that there is an oxtunsive deposit 
OT tms saSM diluvium buried beneath the alluvium, which U>Tma the eur- 
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fyce ; and the certaiiUy of thi» fact has been eatnliliiriiad in gevenU placea, 
wbere, from the bitratin^ of dyki»8, the water has made <»xcaTatiow 
through the nllnrimn into the ?^nhj;\cent dnuvitim, nnd w ished up forni it 
the teeth and ixinea of the exuuct elephant and other aniinais, which are 
BMiliirlit tint ftiwtrtna 

^^^^^^^^^^^^^^^^^ ^^^^ W^^^^^^^ ^^^^^^^^"^^^^^^^^^■^W ^ ^ 

. We are sorry that we have neither space nor time for more ex- 
t^ti iiuoUtioBt from this part of the work before 
tkmgli 1<M OKf^tntmig lo the fenenit Mder than the history ot^ 
the dm and their iphabitants, is» in a geological point of .view, t«« 
.'pictowith important and eHentud data; and as wedbeovor among 
1lie.pebbk# that coutltiite this dilovial gfmyel not merely the 
wreck of the adjacent inland districts^ but also lai^ge blocks of 
primitive and transition ,f0chs which do not oecnr in England^ 
and which can only be accounted for by sopposing thetn to havo 
been drifted from the nearest continental strata of Norway, we 
must admit that a diluvial current from the north is the only 
adequate cause that can be proposed* and that satisfies the con* 

dilions of the problem. 

In reference to this subject Mr. Ruckland lias given a summary 
of facts selected from various aiifhoritics, aiHi from his own exten- 
sive observations, which tend salisfactorily to explain the great 
transportation ot materials IV >in one district to another at the period 
of the deluge, and which also elucidate the excavation of valleys, 
and develope the general causes of those minor irregularities which 
arc engraved upon the earth's surface. The general shape of hills 
and valleys ; the immense deposits of gravel and boulders, evi- 
denlly immoveable by any streams now existing; the nature of 
these rounded fragments; the condition of the oi|(anic remains 
tliat accmnpany them, and the analogous occurrence of similar 
phenomena in all regions of the world hitherto investicated, am' 
such decided and convincing proofs of the universality of the dihu 
vial inundation, as must, independent of any other evidence, over* 
rule all olijcctions and difficalties connected with this very im-^ 
IMXimnt subject. That there are difficulties to be removed, dis- 
cordances to be cleared up, and doubts to be obviated, Mr. Buck* 
land does not pretend to deny ; but it is probable that these will, 
at lenf^th, be removed by the extension of observations, physical 
and geological, conducted upon the plan so ably laid down and 
successfully pursued in the work before us. 

In conclusion, we shall only remind our author of the excellent 
advice and instructive observiuions of the President of the Royal 
Society, on pr^enting him with the Copley medal for his original 
description of the cave at Knivdale, printed in the Philosophical 
Traiisactions for the year 1 822. On that occasion Sir H. Davy 
took a luminous view of the importinca and bearings of sudi re* « 
Searches, and suggested, in terms at onoe explldt and eloqoent^ 
the Une,of inquiry most likely to promote and perfect them ; and 
tlwImnonfiythttaconAmd bytheBoynl Sodety^seemnotlDhave 
beenacanmd upon btrrnignmndi for lo them we apparently owe 
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Sir, 
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intended to remote ae ItiiTlil to tkt dMNMIige of a htoU^ 

aMe character. 

In the review of " A Comparative Eatimate of the WRneral alid MiMudcal 
Geologies," by Granville Penn, Esq., No. 29, page 112, is the following 
passage : De Lnc would not use the term created, * because,' said he, * in 
physics 1 ought not to employ expressions which are not thoroughly under* 
atirad between men." Our author reprobates his conduct and his argunwHil 
with just severity : " Waa he aware," savs Mr. Penn, " that in excluding 
the word, he at the same tine excluded the idea associated with the word, 
aad kwether with the fdaa» tiM prtociple involved in that idea : the exclu- 
sion ot which is the very parent cause of all materialism and all atheism.'' 
The raader of this paragraph, if unacquainted with the writings and the 
ritonwisrafMr. De Lae. will certainly suppose that he did not Deliere, or 
at least thought it unphiiosophical to acknowledge, that in the beginninf^ 
Ood created the i&eaTens and the earth and the meaiory of one'ef the 
kialaBdBOiipiofiiscfiMB»qr.be iafwed by thoeewfaeanablydeiNidl- 
inK the same cause which it was the business of his life, and the obiect of 
aUf lus writings, to advocate. In the introductory chapter to Umstoirt 
4e la Terre et de rHomme," Vol. 1 , page 23, he says : " Je declare dee 
I'eatr^, que la coeseqaence inimcdiate de toute^ la partie physique de cet 
ouvrage est, que la Gen^se, le premier de nos livres sacrces, renferme la 
vrai histoire du nionde ; c'est a dire, oue I'^tude de la terre nous en montre 
les plus grands traits, et n'en contredit ancun." 
Page 60. ** Je suis convaincu de la certitude de la revelation et j'ap- 

»»rte ma petite contribution dans ses moyens de d6fense.^ — J*entrepm 
Mnerver le monde moral et physiqiie ; je lus ce ou'en disoient toi phfloaa 
phes, et bient6t je soupQonnai quaaeax qui abaamN|okat Ifagae vafoioHft 
nal on raisonnoient sana ftpunan*" 

^Alter having, with the lualitaiiee of his brother, denoted thirty yean to 
actual observation of the present state of the earth, Mr. De Luc says : 





769. 

le whole intention of De Luc's writings, during the course of a long life, 
is to confirm the Mosaic account of the creation and the deluge by accurate 
investigation of the present state of the globe. His system, with regard to 
the Deltt{ — »^ ^ -n. 

■atet4«« 

warm a p] 

depart truia the literal sense of the first chanter of Genesis, is with' remrd 
to the length of the period there called a Oaj. Whether he was right or 
wrong in Kis ideas on that subject I do not presume to decide, but he dsK 
tainly had no intention to deviate from the meomiy of Moses, tor every pait 
of his work is written to snpport the aathoritgr Scrinture. IVae wh^ 
will take the trouble to look into his fifth volume, page 630, will finda cletju* 

awDerous publications, and particularly from his Letters to M. Le Tellier; 
but 1 wilipoly beg leave .to call your attention to the passage which you 
aay TUt, ^enn'* feinrobates vfhhjmt severity"." Aecording to this gentle- 
man s translation, Ue Luc says : * 1 shaU not say atatki. Because in pliy- 
^ <>()g^(Ml toemyley ^Xliresi^ions which are not thoroughly understood 
k BMB. The original is givea in a note, and the words are^ *^ Je 
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Letter to the Eiit&t. 3491 

Be dirai pas qu'elles oht^t^ cr^teatM^ynice-qii'en physiqne je lie dois pas 
eroploYer 4m ixpwwiMi Mr Itlfiielles m ne $'entend Itait 1» fif* 

211. I request any person acquainted with the French language to corn- 
Dare the original with the transiation, and they will see t^ uie author 
MM teen misunderstood, nd Itet his meaniiig is m Mkims I wfll 
not say that they ha?e been created thus" (in their preiient state.) " be- 
cause in physics I mwit not employ expressions on tte sansa of whiali 
people aw ndtgmi/' Ha wMa passage ms tiiiis. After 4mtMII^ 
two classes of mountains, he says of the second, " On les' a nomm6ea 
secondaires, et les antres pKunitiveg. J'adopterai la premiere de ces ax* 
prsfiions, ear ePeal la atea qpl soua Moil ymme ircsprit, a mb fAn 
et a moi, longtems avant que nous Tenssions vue employer ; mais jc 
aabstituerai celle de primordiales, k primitive, pour 1 autre classe de 
montagnes, afin de ne rien decider sur leur ongine. II est des mon- 
tagnes dont jusqu'a present on n'a pu d^m^ler la eaase ; voila le fait. 
Je ne dirai dont pas qu'elle ont ^'t^ cr^os ainsi, parce qu'en physiqne je 
ne dois pas employer des expressions sur lesquelles on ne s entend pas. 
8aM doitte cepeadant, que llrfitirire natnrelle, ni la phvsique, ne nous 
conduisent niillement a croire que noire globe ait existe de toute 6ternit6, 
et lorsqu'il prit naissanre il lallut bien que la maticre qui la ctunposa fut 
ds ^unique nature, en sooa qneliiiie areanara taaa lal^iimte. Rien done 
n'empecne d'admettre que ces montagnes, qne je nommerai primordiaJes 
ne soyent r^ellement primitives ; je penche mt^me pour cette opinion." — 
WWMitpfalendiBir to any skill in geology. 1 appeal to tte annunon sense 
of any person who can read and uncierstand this quotation ; and 1 ask whe- 
tter the writer can be suspected of wishing to exclude the idea of creation ? 

If I esnets myself wtti wamtit oa Ihia subject, I beg that I wupt sot te 
supposea to speak with disrespect of Mr. Penn's admirable work, or to 
aiispect the excellent author of utentional misrepresentation of a fellow-la^> 
boarsr la Uie saate cause ; but the character of a Mend, whom I have rev 
snected and esteemed for more than forty years, is sacred in my eyes. Mr. 
De Luc was one of the best men and best cnristians that I have ever 
known^and 1 knew him well. Our late excellent king and queen honoured 



tteir esteem and confidence. Her majesty was his pupil during 
many years, and she would not have received instniction from a person 
whom she did not believe to be a.m{fe ^uidc on the inipurtant suhiects of 
his lectures. He was sent by the lung to Oemiany, ta inquire into 
the state of religion there, and particularly into the views of the 
iiluaui^ti| whose cumgerous principles were tirst developed by him. It was 
Da Liie wnavralaied to caution his royal master against the plausible, bat 
dangerous, system of educatiun,'whichit has since been found expedient to 
counteract by establishing the national schools. On every oc<^ion, M. 
BaLaewaaAaaetiTeaBaliida&tigable supporter of our coMMtion in 
church and state. His talents were always exerted in the cause of religion 
and morality, and his iifo exemplified every virtue which his wriMngs are 
designed to mculcate. Tliere may be laiatakeiiiB tlnne parts Of Im system, 
but those who knew the man, as 1 had the happiness oi knowing him, may 
venture to answer for the intentions of the author; ot whom his opponent. 
M. Le Tellier, thus expresses his opinion : Je vous r^spectecomme grand 
Qaalflsaa,'at commB — i at dtoiwaear M dn ChrldawfanMi " . 

We do uot hesitate a moment to give the precedins^ communication, word 
tm word, as we received it ; and wa are equally reaav to ex|nes our full 
conviction that De Luc's intcntioTis were as right-minded as our valued cor-' 
respondent represents them to have been, we are not, however, so fuUr 
«i»vinced, that, in the passage which has calM ftr the preceding aai* 
■adversions, he is not reprobated ** with just severity." That Mr. Pena 
has not misunderstood it, for want of a sufficient knowledge of French, 
amy be pretty confidently assumed by any ona wte has laad ms Compa- 
latrve Estimate," than which, we have met with very few works that evince 
a more perfect acquaiatiuice both with nodani and dead laogaages* Haa 
he misrepMseiited It. fkmi We think not.-- Wlnt ean aea exprsifimMiT 
tmStt to, out the word criisy with or without its ain^rt, as you please ? It is 
the only word in the sentence about which any misunderstanding can bv 
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aiiw •!«» mV« aim'! orate they the resaltcfftirhyinlcal crystallization from 
at ham, or heHven knowi what ? De liuc would not iinderbikt* toaftlwy 
were ereatH ihm, because it is an expression about which men are not 
agreed ; that is, men are not agreed as to wliat is, and what is not, a 
jiii<liw; tmA Hmnfote he declined to nae the term. Bat wlwWwr Mr 
iVim (and yn with him) has or has not misunderstood De Lnc, we are 
mm IhaA W has aot wttiUiemaUu done him injuatioe, (as indeed our cor* 
MipaBdMt ■dMHs 0 aad that tbe severity with wMai ae felt it neceasary 
in several instances, to comment on his wrilings, was painful to his owii 
fbelingi. Witness the tallowing passages, which wa should have qooted ia 
««rlMai««iMrar«ha ^^eSua^j&allv* Bufaw^*' M our space ttiaitttd 
of it After another rqn'lly severe, and, in our opinion, equally just ceo* 
sure of De Luc's darinii and ineradite tampering with texts of scripture,*' 
by which he interprets tie six days of creation not to be** days of twenty- 
fi>nr hours, but periods of undetermined lenptli," IMr. Penn adds, "It is 
not without sincere pain that I feel myself compelled thus strongly to 
censure this particular work * of the able and aniiaole De Luc; but in so 
■Miad a cause, there may be no complimentary reamratioD from man to 
man. He has himself rendered it indispensably necessary that a stronE: 
and eflectaal caution should accompany his writings ; because they tend 
la ilWfllTO th» AuMlations of the edtfiea, which tbBsr officiously oiTer to 
secure. They are calculated, therefore, to produce an evil which no hos- 
tile ntffinl* could effieoi i for they are calculated to attract a confidence, 
wMeh an IWawtodewiliiiliittufc would repel. De Luc designed friendship ; 
but, unfortunately, the execution of his friendly design is real hostility. 
He was eminently distinguished^ and his memory is deservedly hooourecL 
in the department of phones; ho WW fpMt, tdta, in ahaniog Iho oote a r J 
of many natural phcejunm-na with the Mosaic record the Deluge; but 
there was the limit of his true gtolagif' As soon as be attempted to pro- 
ceed farther, and to argue the mode of Ikt frd formation of this globe, his 
mind lost its guide ; he strayed ultra crejmtam ; and he brought himself 
into the same predicament with those whom he had before refuted and con- 
demned in the article of the Deluge. The tiieaswrcs of time which he had phi- 
loaophically denied to them, he now.unphilosophically and inconsistently 
demanded for himself ; they could not explain Uie rcroiu/ton of this earthly 
•yalon, without the aid of exorbitant measures of time which tive Mosaical 
TCMrtf refused th^m ; aad.^ himsetf could not undeirtWKl the Moarteal de- 
scription of the creetfifcisfthis system, without exacting measures equally 
exorbitanL and equally refuseo by the record/'— P. The general 

iligoeniimnrt tad ntnmtm of the great fitct of tke Deluge, was the brigilil 
point in liis (Dc Luc's) geology. So long as his view was confined to the 
contemplation and exposition of that fact, his mind was collected and 
concentred t. Wktn ho quitted it. to put himself te aoareh ^tikt mtie 
by which eecondary cmues produced first formafim.';, it l^rrame perplexed 
■Bd bewildered t. So long as he confined himself to the deliMca of that 
#Crong part, he evinced great skill, eootet, and resohitionw'^— P. S7S. 
• flliis much it has been indispensably necessary to expose as a cau- 
tionarj^ distinction, and to insist upon, relatiTe to this well-intentioned 
but dangerous instructor, lest bis success fai the one argument should become 
a IMM to dnur Mi luaders into his own failure in the other "^^V, V4L 
We could quote many other passages in point, Imt it is unnecessary, We 
' Ij ranecttbe feeling^ that have induced our correspondent to stand 
I ttdaftBOi of a man, at once eminent as a philosopher, and e»> 

by a long and ardent friendship. If we have joined with Mr. 

Penn in ceynring some of his opinions, it is because we feel with hua, that 
In so sacM i vtnm Hhmn wkj m no complhnoitary raaervntkMi ktmwm 
to man f if those we entertain militate against the opinions of some other 
persons whom we highly honour, we may lament the diacrepaacy ; but the 
same feeling forbids us to sutrender our judgment, till nm' I mi thet It le 
erroneous. The sentiments we lately expressed, of Mr. Penn^s " Compa- 
rative Estimate," we still retain, and sliaU contiaue to retain them tUi we 
see bis arguments refuted by abler argiinMnta,aiid hia hypothesis subverted 
by one more consistent, p% <i«i% flMMM%^ iMt MtuiiAiA i ht li f Ml 
the aMrad lecetd of the Bible. 
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J • ■ . . . , 

Art. XIII. ASTRONOMICAL AND NAUTICAL 

COLLECTIONS. ' 
No» XIV. 

U The Remiance of the Air, determined from Captaiu KatWs 

TBXcflBwt of retiitanoei ofyarioui loBdi on |]h9vibff«tidBMi of 

the pendulum is bLcome u subject of increased iT7iportance. 
trom its intiueuce on the detemuoatioQ of 9 fftftn<i fi H " ifM uri* * 
te dUKHiBh tlia aiiM of Uiete i om I mmw on tito tuie: 
.idiottj inf ip ii iida wJ ile , it it by ao mnum MfiHiaowiio. pmm^ 
Jby demonstrative evidence, that they are actually insensible. 

A coMtant resistance, and a reaistauce prQipaitioiial to 
iho iqiim of .the ?«locity» produce oidier no* cliMife «t 
pU of the' tipio of ^anHioo* or «i inflidldy MMlI'dMMga 
when the arc is infinitely small : but a resistance simply pro- 
portional to the velocity, if it be at all considerable, may pro- 
dnoo a Moaible lotftnUlioBy.oroa iaan ctaitrniMBl arc It 
lMCOiaei» tlioiBfefef of iono in^pottiaoo toin^pilioy .ivfaat it tlM 
1<Mf of tho ronatflSKO to Tery slow siMioM % and tfio oUNonMo 

experiments of the indefati^ble Captain Kater will afford us 
tha intormation that ia leijpiired £br establishing, in this respect^ 
tfia siMUciencyof the tupentractue tbathae been bull on diem. 
It it, bowever, aeoessary, to take tfie fBean of *a larg;e mmber 

of separate registers of observations, in order to investigate the 
lawa of the retardation : for the question is so delicate, that die 
Meake of eay.iiaeli wihir of e«yeiiin«iiti nii||lil lead to .fogy 
taoaeoae tooBebeiMUi : but vben properly. aMkyied, like naafb^ 
rimcDts, related in the third part of the PhUosophical Transact 
tiaus for 1819, are amply sufficient to show that a certain por* 
tionof theieaiBlMne totha aotiottiaiiee eiaqplyaetba voUh 
rity-; end.llMil U.oeaBOt ba oeweotty. eqwiiie d , ,ae, Mr. 
Qilbert has supposed, by a constant term and a *term 
proportional to the square of the velocity only. Sir Isaac 
MewtOD, iadeed» bee hinted in the Prindfia, that a eoaetaat 
tewBt iii |Mai iii % Ibe wi i t i we e derifd ton the tbeead e wp ea d i^ 
log his pendulum^ with anotiier term propoftioaal to the square 
Vol. XV. 2 A 
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•oA &il«r liM uilbmd». fron Nevtoii^ «ipttwtBtii» tli«t te 

constant resistance of the air to the motion of a leaden baU, 
two inches in diameter, was about one millionth part of its 
weight, or that it would cause it to remain at rest at an angu- 
lar demttoo ol 0".2 frM tiie fattical line : liiit apart at leaat 
wOMb fni i taa c ic may perhimMi hm Ima dcmad firom ^ wit 
of flexibility or elasticity of the thread. 

' From a mean of 60 expariments of Captain Katcr, consisting 
•f ataU 4ma Tibratiooi mA, we obtain l^m, (f.Wf, 

iPj91t, lai URMS tor iIm • wcca aa tT g valiwa nf the aM, it 

intervals of about 960 vibrations : and a slight irregularity in 
the second ditierences of these numbers makes it probable that 
Ml ovght to be alteied to .998. Wink thk oometkai, tbe 
dimhigtiopa, hi eboat 19tQ yM6amh witt be .W^ 
.167, and .154, for the respectiire arcs of intermediate Talues, 
each of which must be supposed to exceed the intermediate arc 
actuaUj observed by one third of iU deficieBcy below the mean 
ef Ibe Hio neii^iboitring nnmberit and we may call them LOtR, 
IXMIOf nad MW, respectively. 

putting then D = a: + Av 4- A-:, for the diminution of the 
arc, we have three equations, the last of which, subtracted from 
tim amlt gnr« -1685 ^ + %.IQU x) jm^ mid 
y + 9.1095 z = .1958; eensequently, if a =r 0, y =• .195, 
which would be the coefficient for a resistance simply piopor* 
timiil to the arc, giving x .196 for tbe amount of the second 
dlmiiiHioiij that ia» 407; eotfaat»woddieqaw»tabeMf«life» 
wUdi kimpemlfale: imd if y 0, e b\098, end tlm eeeoiid 

diminution would require a: to be .074': a value which is sufli- 
eientiy compatible with these equations* but which would not 
be epplieable to the shorter TRmtioiii •& m of 0.^89, lipr 
ennpie» ewbihitnig a dimnmtitiB of itoit .11^ ead leaving only 
about .050 for X, 80 th^ « must probably be still smaller than 
i05, and if we make it sr .040, wc shall have left for y-fz, 
and .196 - .127 =: .069 = l.I075.«,wi< m and 

.UiteiiiMor^^eadePli elW Im ierie^ Howtifme teke 
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s.tmmfhu mllert mvlillraAtt tfw expreatldli f» » p«r* 
fcet square, and we shall find that (.16 + .25 A)* = .0256 + 
.080 A + •0625 A^ will represent the dimintittOQ with gnat 
accuracy, githig ,187, tad for the rNps e aw wes ti 
IM^ IMf aad JS: ttd tfak espmioa ha* tha adfinlage aT 
tftfdSng a very easy integration for the arc. 

For, if ^ be the number of Tibrations divided by 1920, we have 



4 - ^ -.25dA 4 
.16 + 85A (.16+25A)*^.i6 + .25A 

'!« ' 4 16 

mlo 4- .25 A s: — , and .64 + A «s ■ ■■ : whence, put- 

thig .01 4- A Bt andl^ taitlal w^h.bx:^^ aude sr !^ ; 

c b 

eonsequ^y B = , and J. e ^ + ^ 

III laany of the aenet of axpariiiiaiiu» it, ia neeataaif to aaaka 
mie faaatioa ia thaoonatant eoaffidenta, oa accoaa^of lha 

atate of the atmosphere, and we may take in general B =: A + C, 

f^d A. es JL JLftiio ftwtoTf ,ia tliBcaia atraady oaipated, 
Ji a ^ 

being madaaitfier 16,or 16 X IQ90« aaaaidiagiy aa «a iriah la 

take the interyal of the coincidences for the unit of time, or to 
^«prftttfl in *m^n'^* ; and C, in aoina of the series of expert-* 
aMrta» Iff aamg <o baaboatl^'or aiaii 9^, iMMad of QPM. 
ThaauppoMtio»afG«& equtfakat tolhilalD «: a>4^ 4« 

AHA + .01 A%<^ becoming in this case 25.4 instead of 16. 

The oofu^ai^ part af D* e]&pc««sed by ^caaai^.ia ha^^ a vibrar 

fkm a retardaUon of ..J— :r «5 0^.000007 as O'.DOd es. €fMf 

3840. 

which happens to agree singularly well with tlie 0.' 20 deduced 
byOMag faaaa Wawloa'a aap aiii aa a .. 
Wa aMy aailly eMqwta, ikiOM iIk irahtt af A tlM 

d^nding «a Hm .filNratioa% aaiKalar 

2 A2 
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qarve, whith to mwindl , 9ar m tiajili w of yftwilim, byone- 

cighlh of the verse sine, the "whole time of tlie vibration being 
imitjf or, for the arc A, since the verse sine of 1^ is .000152, by 
•fgiy »eilj •*009019 A*; Md tbefliokin of tfaeliBe 
Ikaftof tfatciMakr ttMMtwill be m AMe « (B Cj'dir s 

O^ile •^dBGtfl 4* B^di: now A « 1 + iL^of^l+M 

potting p r= -i, and B = 6 — ? — ,and C ^ =: i- 
U (1 -fiA eoBieqiiMrtlj li» fliwnt of Iks ■owwd lent to 

, dt* beiufi:. when corrected. — . =6*- 

e ^ = ; to that the whole eirontor excess vUl be* 
b 

, Ff . 1 + p^^'i 

a9i .41 — 1.28 Xhl A + 6B) a .00001 {IMB 

t B 

— 2.432 XU A + -779.) Taking for example, Captain 
Kater'fi first r^^ister of experiments, in whlcli a ss 1^«38« and 

4* «o ti^at ^ being ^ 

Q ' Q ««949 

.9584, lilt uludo to' .00001 (6.987 ^- 4.804 + .779) # a 

.00005^462, or 2.12 in 86050 vibrations ; which agrees exactlf 

with Captain ltotfiJC 4 iCPmpiiitelion &om lb* lapanin am tto& 

served* i * *••..• ii • \ .» 

^ t iiit i ii l ft » ai w toM M li^ imtiMMif of a iwu^jmo mm^ 

* 9» Ik ' 



HIIIH 



A .92, when i was A, so tliat A being :s: 1^949 ZH 
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Mpammkal mid JfaiKiflgl Cpl/grti wt- 366 

A \ 

sured by w -4- n A^, we should have — s-=: d<|a&d t = 

— ^ ^ wc faBig|r /iLA)>cQiite<iiieiilly4/(M)fst--m 

• ■ • * , 

■ 

~- (VC^*^) 0 + ibr die eomctiion of the 

fluenU a + aod A :^ a — _y tang. (V (wm)/). 

There appears to be an oversight in a remark inserted among 
the Elementary lUustj-atwns of the Celestiai Mechanics^ p. 146; 
iriMveitit obtttved that'* the whole time of the oMiUeliottCiA 
Aererbe MiiAijellhcted hf wasf tnall MisiaMe pvopoctieiiil 
to^the vek)city ;** for^ in fact^ the coefficient y, in the ^pressioa 

of lAplaoe^bdiig eqiialtD^(it'->.^.^y ia in aonie degiee 



tibe lesiataiice s asM^ Hie tine la 

affected by y, though Laplace has not investigated the precise 
eifectft of a reaialaace. That which is here inferred from 
Caplahi Kaiai^ aaqMiiaMita, howtver, wovhl acatoaljprodnoe 
a rataefctien of one ftMath of « aaeaa d ia ikjmrvmi. aaoaf^ 

therefore, be wholly neglected. 

' If *^ are anzidoa to reconcile the exiateace of a retardation 
peapotttenl'te the aofedty, with the commoii ttieery of the fm* 
IMbe oUbida, it wil M ie dlBicidt td'hndeialaiid how the 
one may poseibly be derived fiiom the other. We have only to 
auppose the pendulum subjected to the influence of a very slow 
eanettt of air, in order todedsoe a reaiitaiioe neatly pn^rtionel 
lolhe«eloQitye-teBB«iiellw,wfaibhdqpaari^ Vkk 
it win appear, by eooaidaring the divaolioiia ef ^ Ibieea con- 
cemed, that at the extremities of the vibration, while the velo- 
eilgf of the current exceeds that of the pendoiom, and c — v 
PWiiMfMiiiliii till i i aaiii j % a aW iliiii nU ■ i iiliiii lii i it frfrrr 
thteighettt the aaotiefc, ead tiiat Ae feffliottae<B ende^^'he 

retarding in one direction and accelerating in the other, and 

wiM have iy» aeeaibie^efiea* ou the ejUeet of the vibrations ; 
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wlwk, OB 4he other band, if the idoeil^ of th« .penduUMB tar 

Mrdt tU miiddl* of- iIm tibratin MOMdi Ib&t of 

tkt Ibm Sev will mimd die trnt^nm k OMi dSm^n, aad aeei* 

krate it in the other, leaving only the constant resistance c^, and 
the variable quanlity t;^, which is proportional to the square, of 
the veloeilj. olit»iD» theiefora, for tiie extrMiitiei of tho 
Wbnitientf a force propoftumal to the ilniple velodtjS'^ ^ 
the middle, a constant resistance, and another force varying 
simply as the Yelocity^ the joint effect of all which must be a 
fofirtaweiitwrly foch m ku btea iolhrred horn Coptoin Kater't 
iipiiiMBli, ifteomootMfod ftt tiio t«le ofldKNi^ludM^ mi 
{nth in a seeoodi which would have been scarcely perceptible 
to the senses. . | 

Tbi ymi o o » b iw i oiif, itgiidB »ot to waidb tke JtotiibatHUi | 
oC Ao fMiilHiM liifMitIi 4m 4 iib iw n Mrts of a' mbikf vliMi* 

tioi>, as its comparative value for the mean velocities of the sue- j 
cessive vibrations. Now, if the velocity of the cucreat always > 
OMttdolbiloftfM ptoiiolw>tiiooB^y'imiiw miilMe ili 
b# |ito|MitMNMil to tbo itai|plo mBlooiljif % ' ttid ^rilOB^t oonBor 

than the greatest velocity of the pendulum, die resistance will 
approach more and more to the ratio of the square of the velo«> 
oHioi iacwoind by a comIuU q«iaily mtd MffOHif .tie 
T^odty of the dnrent to mntiii onoH md, botfly. vMbmi^ 
while the arc of vibration considerably diminishes, the whole 
resistance will at first be more nearly as the square of the arc^ 
•od If tbe m bo ■vficieotly dhninishe4« Ibo resiotOMBe pi epitw 
$kmi to tht iiapio wiioflitlr irtii t kil wiio riaoo. Bmoi^ 
it is oosy to oM^bMfotMi^ tbo ^wfaAlbft of OHoli^b oooflU^ 
^ents in the different aeries of Captain Kater's e^qperimeoti. ' 

, . ... > • • 

I do not quarrel with y ou for yoUr ooofidMiOi in Bo$sol t hot 
i^tlMk b«ro«ol < y £Muori)i oimM -li 4lto' NillMllNI 
^■•'^ «iM Im bbiidlf «riginally pbUMwiT.'bl^niioty <of Moi^ 

^ftooli|% #iiitdam. p, 55* /« cliitoji^«» a t;«rittaii noo. oupttr^ 

t 
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CM rt wr w iH twifcw Bw i Jl ww w t ^mgrumiJ* AmAf br feet, th« 

tMftn errors, as deduced from his own computatk>iui» p. 5d» are 
these : i 

Zenith Distance 89 28 Error +37.0 

88 40 + 10.7 

88 13 + IIU- 

87 94 4* 4.0 

87 J4 + 2.7 

87 0 + 4-7 

Wa may also consider Mr. Delambre's authority as ampTy 
sufficient for the retraction at the horizoii« which he makes 
3^ 46".3, from tmttriU hundred obtenralioiiSy ma«Ui at BourfeHy 
ifrom 70*" to 90^ »K mMi diatMMt. Nov BMal*a taUe fifaSf 
tor the liotfeon, abmit SO' W ; that is, 44" too mudk 

It may be said that these errors afford no prctcticnl objection 
to the table, because observations are very rarely made at suck 
iHilate: but awrely <iity wtjaetiwiftMe hi > Aeottikml poin 
tof ^riewy mea it it only the axtWMe aaaaa 'that aibvi aay teal 

of the truth of the theory : for in common cases, all theories 
agree sufficiently wfiU; and in fact, Mr. Bessel's supposition^ 
lhat the daailty a ao nIaAed to tha hflight # na to ha eiptaiiei 
by tecoBtitrf toatt'oqpaiieooaiHdiMpeeltii^ 
holion of temperature in the atmosphere. 

I have to thank you for your Auxiliary Tables for 1823,> but 
lameC eater ttj^Mtoalpvoteel agaiatt the deddad MMaft a 
wMdbyoii SMmtioft the difiiieMae becmn the daciioftioM of 
^Bieeawk^ aad of'Kooigsberg. 

* a ♦ 

ill. i^wdmeif of Mr. STacxi.« A'a hwrm MtHM ^ h k w H b, in 

a Xe</^ /^Cbarlzs B»BiAOB,fii^y F.ft.S* 
Drar Sir, •* » 
i have recerved from Mr. Stockier the manuscript of a work 
ki Fortagaeae^ dedicated to dM'Bofai fib«6etj, aad entitled 
JiifidB Iwmrm dm ImtHrn. 1 4a iMl haait that there ie mf 
hmnediate probability of iu baiaf iiMide-pahlie; hot I wkh to 
ask yottr opiiBon of Iba degprea of utility that is to be expected 
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Mm m fSm UmAummM f mpositioQ of bit melhod ; >at<hpd 
of wliich the object can only be, as he observes, to determine 
IIm knr Of tfa* fim oomaoa to all tlw toriM of which a given 
teelMNi m be the Vmli of exprossioB; and which U iheiefoie 
ndndtia to Qm solution of this single 

PROBLEM. 

Supposing x to be any function of any number of variable 
quantities, and representing L»y Fx any function of x, and con- 
ae^nently of the same variable quantities that enter into the ex- 
pnamoa of to determiiie the fona^ or (he general law» com- 
mon to an Ao seriei of wlucli Fx can be the fimit of expressioB. 

SOLUTION. 

■ 

Taking any itate whattver of tlMS nagnidida of jb to Miva as 

a term or limit, to which all the others may be referred, we 
ahall dfiMgoate it by the name of tha FnmUme State^ and all 
IIm odMM bv doMMUiiatiatt of amiiif or dsrtiiafiM Jtite* 
.Umi reprniwtiag by • ^ firiailivo stale, of the,<iuantity cnt 
function indicated by a, and any of its derivatire states by 
;r + ti, we shall have Fx for the, primitive state ol the function 
of j» indiiTatail . by tha fAwwifllimftiia R m the magiifada #C. Mm 
comepondtng to die pamitive stale of tha fiiaatioa rspssseBlsd 
by Xf aud V (x + u) will repiesent the magnitude of Yx cor- 
iMgandiag Uias ^tu . Now« as the increm^t u is absolutely 
Mhitwif » m% way coasidsr it aa«i^pahlaQf admlttaif .sMMof 
laagaitdb lass diaii any olhsr Aftt nay ba aHigaad: aid, 
therefore tt is a variable without any limit to its diminution ; 
i?hence it follows that x n lim ix + u); and Fa; s: lim 
jp (c4.11). U iaay,,op na a qn£nrty , ba infecfad that F(«-|-ii) ««st 
be aqpMkfll to ama or ksa alaaalmiof«a»dtib atof« 
only, without limit to its dissfamtion ; so that, considering: tiie 
most general torni of f ^ u) aftQT its Separation into two 
fast^ wa £hail have 
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same Teasoii, k^ping always in yiew the most general form of 
tbe imif^ns of and u, we must have . 

F"' (a?,tt) =2 ¥"' X + V" F'" Ac. 
V; V", 4*^.9 being functions of without limit in diminutioD) 
and {x,u) ; F^' ; &e.y fimetions of jc aad « cipabit of 
Km iterio n . Now tlie teC of these eonditioiui cunot be ex* 
preaeed in a more genefal wmm^ Ihaii by meldiig 

r nf' . 

expreaeions in wbicb fic; ^n; ^"uy &c., represent fiinclieiie of 

u capable of limits, or constant quantities : and the sul)stilution 
of these values, in the former equations, reduce them to 

F' r= F ' x + « < u F" (ar,t«). &c 

and the suhstitution of each of these in the others gives . us 

F(«f ») a For+iifift Fx+W^f^KF^^+i^f i»f^«F''^+,te. 
or, if we wilte 9 for and « te wbldi ip no waj Ganges 

the function F(x + w). ■ • 

If we beie obseinNh that n hM no limit of dinuantioOf aad 
if wo deaole by FO, FO, FO, *c««^ tiauts of Fa, or tbevalaes 

to which these functions are reduced by the substitution of a 
aero for the symbol denoting its root» we shall obtaiA uitinu^jr 
ftom tbis fonnula the £aUowia|C eqaatioB* 
P;r as FO 4* «f« FO + a^pxp'x F'O + ijfi^x p'xfx F'd-fte. 
and in this most geueial eiLpiessiou consibls the solution of .the 
problem proposed. 

In tba atbeaqaeat aecttaoa.tha aalligr pcooeads to iatradaai^ 
BMta fmiioaiar va]aea,fo sipidi of Uie quantiltss aaJMaenianitt 
indeterminate : but you will be able to judge of the method that 

beeoafjU^s.bgr.tbe firsV^sectioibof jwhaskltero.'giim^ 
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d0O ^liPonoMct^ 99ti^ BKiMiiiciflil iAdittHiM$* 

Pis,u) lit w M f MUtlN. hiMfid IhMi ret t o a h i g mi 4* «), at 

well as the exchange of x for u and u for .r, when u only had 
before been supposed e?anescent, requires something more of 
IQBilfitioa tkm tlie ItarBMl tadacoampliahad author baa here 
llMMi^iiineaaMPt ^ hMlor oft it^lfaoag^ I«m ftol aiall dia- 
posed to deny the general validity ol hit reaaoniiig^ or the tni& 
•f hU coocluaions* 

Believe me, dear Sir, 

Yoma, vaiy aiBoardiy, 

iv. An ecLsy Method of comp^utttig the Time of Conjunction m 
Right Aufemkm/rmn observed Occult at loir. 

I. Obierve, if poftalUe» the diffierenoe of apparent altitodea at 

the time of immersion, or emersion ; if not, compnte it either 
by finding the altitudes separately, or from the ditferencea of 
decltftitioiit and right aacenriob, aHowingibr the change of de* 
iriimftf" betweiA the oonjvaetidii hi right aeettieioii at Oreeii* 

wich, and the time of immersion, by reckoning ; and reducincr 
the difference of declination in the ratio of the radius to the 
OOiiM ol tho parallactic angle (P) and that of right aicen^ 
aion id the ratio of tfaa radiaa to the coaine of the same amii6.r 
(See Astr, Coll. No. III.) 

II* The true distance at the time of immersion may be found/ 
aa hi the correction of a lunar observation, by the method in the 
Appeadis to the Rei|nl»iln 'l^blea» obierving that the Reaorvo^ 
LogarMhnv wiB become simply log. (cos. F ^ ehi. A' sin. Fjf, F 

being the horizontal parallax, P' the parallax in altitude, and 
A' the apparent altitude. This multiplier, however, maj be 
diogefher omitled without hmofenieiicc^ and the triangles mmf 
he traatod- a* plane histend ^ spherical, the square of the^e 

distance being equal to the sum of the squares of the semi"-- 
diameter and of the difference of true altitudes^ k&seaed by the 
s^aara or Me fnmonce or nppnrenc aiuniue*.* • 
IK. Yin mpM oltho tae'dirtttM Wiif 4m cMhad/ Air 

ihifti^ of tflte star from the orbit may be foutid by redncing^ 
Aa difioreofse- of deolmatioBa at iu eoi\iuaoltdn in .ri^ as* 
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qcosion> in th«L fft^^ ol the ladittft .tp sine of the 
orbital angle ; and ikm nqf^ oi the nw^t 4iitano>^.'Mmfn>» 
traoted from the square of the trne distances, will give the 
square of the distance from the point of the orbit nearest to the 
star, the place of which in the orbit is found from the cosine of 
the orbital angle. And in all theie caaet. the natural toiwi 
kineli liken from a good lable^ will serve initeid of the 'squ^rea. 
The time of inunersion is found from die place fn ^ orbit by 
means of the hourly motion, and may be employed for correcting 
the declination, and re)»eating the operation^ when necessary. ' 

L ^EMple. Soppoee t&e emersion of vSL ^ have been ob^ 
tenred atFaris, 18^, Ftb. 8, 10^^ U*: and the difference 
of altitudes of the star and the moon'g centre, either observed or 
computed, to have been2'36": the Bemidiameter at the time 
being 15' IS"^ and the parallax in altitnde 52' 1% wlienee th^ 
frde ditfbreiice of altltttdeft was 54' 37'', the star bemg bekw th^ 

moon's centre. 



n rf 



• 11. The semi-diameter 16 18= 918 square 842724 
True dift. alt. . . 64 37 = 3277 10738729 
IH&app.aHi. . . 8d6tss. 156 A.C. 999766m 
True distance . . 5U40 ss 3400 116571 if 

III. Now in order to find the point of the orbit nearest to the 
star, we take the diS&texuM of declination at the conjunction^ 
^.L.41'5r. * MU 

And add to it the log. cosecl ^ t .0539 " • 
and the log. sec. I " 1 .3289 

tlen^ ^ distance is 37^ 4' . j$863V 
the naotion in the prbil 19^1" .96137 

Then 37'.4" 5^224" .square 4946i;(> ^ V 

Subtracted from ^ - ■ J1567117'* 

GiTes . mx . « .2571, ;; :^ Wmh,y \.^ 

" Deduct 1941 
the remainder i» t)i^ ,nu>tion in. the orbit, which, at 

the rat^ oC 31' 30" in m honr*givea 44f »f ^lieadde^ if^^ 
tinm of.emcrsiim^ 10^ 9** 11*, . for the time, of conjiinctiiOiL.ii^ 

right ascension, making 10^' 53™. wjiiph differs only. Ijgf 
second from the true term of conjunction, 10^' 53'" 18*. 
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A labk of iquare numbersyiike that of Professor Barlow, wiil 
bo fsni VMM in llim eoMfratatiM 

T« JSMMirifcf OfiMr* PltAVA's Researches r^UUwg to E^racUm, 
H a iHUr to Proiettor Oavtibe. . 

I believe it is to you that I am indebted, or perhaps 
to Baron Zach. for the nplice that Mr. Plana hai beea 

mjM as obUg«d to tliis justly celebmled msliieiiiftlkiaii, 

not only for the flattering terms in which he has mentioned my 
Aame, hut also for the forbearance with which he has hinted at 
ltefca|i|it«s to him to b» ta mfoanded ^kj/CK^an to LapUce's 
hypotfisfit; at tbe tame timet thaihe has eodeamnfad to sub- 
stitute ancrtber objection to that hypotbasis, isfaioh ivill, per* 
baps, beatiU more easily superseded. I hope also to be al- 
^smed, in retnm for these sernoM* to set Mr. Plana right, u|^ 
a point o£ pbjsieal optics, resfiectmg^ wbicb he is both esseu- 
tblly BXkA msMmMfhn error: eesenliaUy/'beiBaafa^ be ask- 
takes the ground upon which I have founded my optical rea- 
SOOiDg ; and accidentally, beeause the error, if it bad existed, 
fiQIikl hare beea of no cooseqieace whatever to the result 

I might, perhaps, be justifiable in complaimng^, that in a aeo- 
tion devoted to the history of the late researches on refraction, 
Mr. Plana has only mentioned my attempts, in order to express 
bis surprise at this supposed error, and that be has not thought 
it a ae fl ii aif to take the sKgfatest notioe of the leal imioTaiioii 
that I have ventured to make m Ihe inTestigation. The history 
of my paper might have been expressed very shortly, by saying 
that tt aras \* a Method of computing the Atmospheric Refine* 
tmirupoa any possible hypothesis, by means of a seties.«bich 
espreases tbe density in terms of the bteger powen of tkere^ 
J¥acHon itself \ a scries converging rapidly in ail ordinary cases, 
and converging sufidetttfyf even in the extreme cases near the 
fanten.- *Ifa; Ptammo^liavfiif notieed ibia diatmguisbing dba- 
MMMe of my little biTentioa, I shall endeaTOur to impress 
H'ell bb Mitid, by one more instance of the facility with which 
it u^y be employed; and I shall offer him, for this pm|»^an 
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Manple of its applicatbii to tlie liypodietit of Itplace, which 

is expressed in so intricate a form, as not to be of the most 
manageable naturet and as to be Terj liable to some muinter- 

My aerieSy as it vas adaally employed Ibr Ibo oonstniclioii 

of the table printed in the Nautical Almanac, {Astr. CoiL VUU 

a.) fa 4 = • ^ + (B-l -) J + a, !i + ^ C(B-1 

s^) — t mti I hare demonstrated that A being s= p, and C S 

Qz dr 2fqf» o 

.J^ \ 9 whatmr nay be dit nlatiow botwieii tedmtyz, 

and the piesaiire^ : and if we put| ^ we shall hare, still 

dr mpsz mpsz 

« It s= « - 0,000293876 (l « X V, ^ = 0 [l + u. 661,1071 

^imma;'* Off, in tho Sfabok of tho Mtiei, ''u** m I ^ 
i - J, (I and «=(!+. |4tf) €r«~; making 661,107 =t 

m and 1348,04 »• 
Bencetive obtain diKss^«fF^> and dbtas fie^iidii— » 



i;Edii; and making i« I7» ds a {7dtt a . +. 



p £/cLz, dz ^ pU ilz U — , and dz = »u. — : and au 



• coaMSPMnt^ dC as «Xd« +aMF*-^;-«»* 
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964 .^fm^mMlmtdMnHtmi C^ikiikm* 

Ax 

but d(/'fi: — |»Kr^ — rdi = — ^hT"^ Az: aad iui- 

* * ^ * ■ • 

tially, when « atO, IT rs fi — », di* (« « to, or tf r -• f» 

1 + p^ X h 



The numerical values of the coefficients, taking ms= 798, as sup- 
posed by Laplace, will be J) s -L^ss-L+ ^ — - 



% 2|}^ 2 1373.86 



2.977 



,aAdC==^(l + 1) = £(1 + Hi + 
3« fl» y &i m 



lUiii^ « (1 + ^4 + "llJliHl^^ a 

>A / p ^ T.W19X 087x087/ 

» 

3141 (l^0744-«06U)a314I X lJ)688a3356. hL^NauH&d 
>i/ma»ac, the values, obtained from the observed refractions only, 
are B ss 2.97 and C = 3600 : and the di&arence in the reiulU 
of th^ cpmpnUtioQ vUl be Miiigiuficiiit even it the 

It it elmott iiniiecetsary to lemarkf diet a hypodieeit, to well 
supported by direct observation, can scarcely be very materially 
erroneous. With respect to the variation of temperature in 
Mcending, we may reprtsent it by making 4. lar— 

(GMfeef. VT.* L 7. D.) ; t bemg either eonstaiit or ¥«rieUe, ac* 
cording to the conditions of the hypothesis ; then if / be the 
ttami^er of feet required for a depression of a degree of Fahraa- 

fc,it,we.Mhml = i^^5°^and/=i»2Lj tat 

. - , » 47^ 

=; djf ± 4.'% dx -f' (dT 1) ydl; coaiequently t = 

and dr = df Jl. - ^ 
» dji * ♦ d*. . . \ yd* . , ^ 4^^ 
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- if, whence 2dr es i ( 4^ - — wd wnce ^ 
±l;)a3d-i - Li± - i^i brtd-i s dj(- 

4*^ y <y T. » 

= (1 - Od..and - d-J. = g.= ^ =- 

^•^ E = J - "^f - 7 + » - 4) = 5^'^-*^ 

— 1 -~ — I • Now we have found ( in the preeent eatess 1 .396^ 

m / 

and -1 = .0688 ; whence ~ =: -^1 (4,188 - 3.898 - I 

laereaM with the /Bkvaiioiit aa a diminithet, and that the varia*' 

lion of temperature becomes greater in asceoding. 

Mr. Plana has remarked, that en suivaat les con»e<|wances 
da 11iyppdi^9e de M» <<6 Lai^aett I'oa poarrait alooter, qva la 
pinion barometriqiie, qui m ri$uli», est loin de a^aoeoidar ayec 

celle ohservte par M. Gay-Lussac an point superleur de son 
ascension aerostati^ue," I shall not undertake to criticize 
I4r. Plaaa'a Memoir* especially without having had time to read 
It <tiif0ugh with attention ; but I am ntterly at a lots to conceive 
hy what witchcraft he has been able to compute the barometri- 
cal pressure resulting from Laplace's hypothesis at the height 
attained by QajoLnssac, if that height was only deduced from 
die .aettml observation of the iaromefer. Perhaps, indeed, the 
aSrboants were able to meaanre, with their sextant, a variety of 
angles, subtended by distant terrestrial olyects : and if suoh 
was the fact, my ijnestion is answered. 
. I shall mim pmeed la dtiaaaa tba aeoand p as s eg a in wbkb 
Mr. Plana has done me the honoor to mention me. Je crois 
avoir reconnu," he observes, (p. 301), c^ue le Dr, Yomng u'est 
pas parti de hi veritable ^nation dn probUme dans im de ses 
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tvoir pris pour oette ^mtioii tite cncte [d0 a 
J^" — doM^ aartfiiuirfmunt par i.4MMA«r|» mppoaa fai 

perp€Bdkiikimii» dint k fioqibe dkrite par k eorpoaeiila da 
kmii^ telle 4|iie Tan an ss , ^ tent «i 



Una taina of mia inocnaiatant, ha o b a an paat with tba 
dWBo o a trafr» of Laplaeaand oUien, and he eoRtianea ; Poor 

redresser cette erreur, ii faut supposer k la variable u uiie ex- 
Marion da la fonne u ^ -rn-^ — rx- • ^Cette m^priaa da Dr, 

Young est tellement singuli^re, que je crois de mou deToir de 
r&pportcr ici le raisonnemeot mtme que ce physicieu ... a fart 
pear fttablir aon expresaion differentielle da la r^fraction.'^ In 
the pawaga ^piotady I hm eaOad the lalraethre daaiity 1 -f psr, 
p hmn^ a iaiall firaethMi*'' 

Blr. Plana does not seem to be aware that, in the theorv of 
epticA* which I have loug gioce advanced, and which ha» of late 
jaara bag;aa to aoqube aome conaiderabia popularity, the de* 
menatratioa, to which he aUadet, aa deduced from die lawa oif 
central forces, is wholly inadmissible, except as a mathematical 
fietioD : and he must show, that the refractive density does not 
twej m ptoportion to the actual denaity multiplied by a my 
amall fraction, and incraaied by unity, before he can eatablndi 
this diarge. But even supposing it established, that I ought 
to ha?e taken ^(l + M() instead of 1 + it is quite clear, 

thataneaVG i^c) a 1 + -l^f ---sr^V-^ s»ce 

^ is always less diaa uiut^, the error could only amount to 
t 

^oClhai^pmoC the aoelWent if» that ia^tofhe eq^-^ 



1700 

Beliar^ me, dear Sir, yours, aiiK««i^, 
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' Abt. XIV.— miscellaneous INTELUGLNCE. 

L MaCHANIOAL SciBirGS« 

I. Bridge at Menai Straits, — The first great iron plate for 
forming the fastening of Menai brid^ was laid in its proper po 
sition in the bottom of one of the caverns which had been 
formed out of the solid rock on the Anglesea shore, on Easter 
MmMlAy. Otr Henry Pamell and Mr. Telford attended on the 
O0eaiSon» and did not leate until all the neeessarj arrange- 
nents -were adopted Ibr prooc^dbe' inraiadiately wNh th^ 
putting up of tlie large quantities of Sie iron-work whieh 
arrived from Shr(^biK^ for forming the- nixsfitsaAm^ cahl6i. 
Nearly the whole of the hridge masonry is completed, tKfe 
pyramids for snpportnig the cables of 50 feet in height above 
the top of ihe main piers will be finished early in summer, ana 
the iron-work is going on so rapidly at Mr. Hazeldine's forges, 
that there is a certainty of this great work teihg COrii^leted fh 
the most satisfactory nrannar for the ase Of the public, in ihtle 
more than another year, 

S^. Qa» LiahHnff.'^The length of streets already lighted m 
this metropolia with gas is 819 alias I and the three pnucipal 
conqnaiea light 39,604 Dublic lamps* and coiMNima tmmmtjf 
aboat 33;i58'Chaldrona of isoals^ 

3. Artificial Formation of Ilahes.' — The following experi* 
ment, which illustrates in a plcasirii^ manner the actual forma- 
tion of haloes, has been given by Dr. Brewster. Take a 
saturated solution of alum, and having- spread a few drops of 
it over a plate of glass, it will rapidly crystallize in small ilat 
octoiidrons scarcely visible to the eye. When the plate is held 
between the observer and the sun or a candle, with the eye 
very close to the siuoolh side of the glass plate, there will be 
se^a three beautiful haloes of light at different distances from 
the liusAipoi^ body. The innermost halo, whidi is tha whitest, is 
fimed by the images refracted by a pair of ^ma.ol the 
•cto^dia},, crystals* not maeh inolme^d (o each athari; tha 
second balb, which is more oolguredj with the blue rays oo^ 
wards, is fon^ed by a pair, of fooaa mm iiadtaiid; And tha 
third halcH which is very large and higlily-coloured, is fprmied 

a still more jj^c^ined pair of faces. Each siy^ate crystal 
forms three hnagas of the luminous body placed at points IdO^ 
distant firmn each other in all the three haloes ; and, as the 
numerous small crystals have th^ir refiractiug £aces turned in 
ever>' possible direction, the whole cixcmnlerenca of thehabas- 

will be completely filled up. 

The same effects may be obtained with other crystals, and 
when they have the property oi double refraction, each halo 

Vol. XV. 2 B 
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will be eltbcr doubled when the double refraciion is considerable, 
or rendered broader or otherwise modihed in point of colour^ 
iriMi tbt double itfractioB is smalL The effects may be cu- - 
fioMlT TMiad IrjT crystalliziiig upon the tame plale of s\m 
imiiM of « dsMM €alo«r, by whMi mum w« ihoiili Mve 
WMli tad tfAomi htloet iM we tdi ag ctck otlMMr, JWw. 

* tUfkA 

4. 1^ Ife Electriciiy ffwiwmd by Pressure.'^ k mrj w^ftmt^ 

ant paper, on the develc^ment of electricity by pressure, and 
the laws of that developeroent, by M. Becquerel, is to be found 

in the Annates do Chimin, yxii. 5. We cannot do more at pre- 
sent than traoilate the sommary gifen at the conclu&ioa of the 
^aper. 

Itls seen, then, that all bodies assume twoditFcrcnt electric states 
by pressure: that, in two bodies being perfect conductors, this 
state of equilibrium ccasei, at the moment the pressure is re- 
xnoved, but if one be a bad conductor, the effect of the pressure 
continues for a longer or shorter time^: that the pressure alone 
maintains the e(;[uilibrium of the two fluids, olaced on each of 
the inrfocet ; for If ^ pretinre be ^iiiinlsliedy and, at the eod 
«f a etrtain timet the bocliea be lemoved Urom the eompienioii* 
^ey will be found to have tte eleetriidty, doe oidy to the laet 
or Ttmainlng pressure : that heat modifiei the developemeDt of 
electricity m % particular manner : that the ioleiiaity or the elec- 
tricity increases, at first, directly as the pressures and that it is 
probable this proportion diminishes at high pressures, as the 
bodies lose their power of being compressed : finally, it is ren- 
dered probable, that the lij^ht which \^ diseng-a<]:ed in powerful 
concussions, is due to the rapid recombination of the two elec- 
tric fluids developed on the surfaces at the moment of com- 
pression. 

5. Light evolved by Pressure. — We extract the following 
passage from the paper above referred to. Considering the 
increased developement of electricity in bodies, by the augmen- 
tation pressure, ought we not to refer to this Ganse eertain 
l«miaoQa phenomena, of whteh the origin it as yet nnkmnmf 
For hittance, it is said, that in the Polar Seat, it fteqaen^ 
lmppens,'that the hlodki of ioe wlikli strike together evolve 
Hfiit. These enomuma blocks arriving one agidnst the otfteTf 
wldi eonsidetable motion, will be submitted to great ptetam, 
and thus the two blocks be placed m two different electric states. 
At the iMMndat the compression ceases, the two fluids will re- 
combine, in consequence of the conducting power of the ice ; 
and may not the li^ht disengaged he the result of the eombi* 
nation of the electric fluids * ? ' ' * 

. *8ss.a]sotM%htftnDtiifUig«e(ra|tate,ii.p.^ . 
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Iron, BubaiitM to saccessive Mows, also becomes kminon. 
Are not the same ekselric phenomena of pressing p io dnc ed 
here, as when two nrtuises of ice strike together f 

0» l^evelopement of Electricity by two pieces of the same metal,^ 
Amonff the applications of the electro-magnetic multiplier, is 
the foflowing :-»If two fneces of the tame mtal 9m phwged, aft 
difierent moments, into an acid capable of acting on them, that 
which was first introdoetd will act as the OKMt positiva melal 
to the other. The experiment may be made reiy waU witl| 
mnc and diluted moiuwc^ av SBlniiiiiio add.^— Avogadns Amr 
nsdMAOam. 

7. Variation of Thermometers, — In the last volume of this 
Journal, p. 441, notice was taken of an observation made by 
M. Flaugergues on the instability of the freezing point of ice, as 
laid down on thermometers. The effect was not observed in alco- 
hol thermometers or in mercurial thermometers open at the top^ 
and was attributed to the gradual yieldmg of the glass bulb to 
die external atmospheric pressure, which, diminish ing its bnlK, 
raised the snrlhce of the.mercury In the tube, and rendered the 
scale incorrect 

M. Bellam has entered into the investigation of an analogous 
error in thermometers, and published the result of his researches 
in the Qiomale di Fisica, v. 268. He finds that a mercurial ther- 
mometer, being made in the usual manner, and the freezing 
point of water marked on it from experiment, if it be laid 
aside awhile, and again plunged in melting ice, the mercury will 
stand higher than before ; and that if it be put aside again, and 
then again tried, the mercury will be higher still, until, at the end 
of a certain time, a year or so, the effect of elevation will cease. 

It was found from numerous experiments, that the result was 
not influenced by the various qualities of the glass used in the 
instrument; by the more or less perfect exclusion of air from the 
bulb or tube ; by the constant horixontal, perpendicular, or in- 
Terted position of the instntment; by the opcoi or dosed ex* 
tremity; by the longer or shorter time <^ remaining in the ice ; 
or by the compression of the surrounding ice. Neither was it • 
found to be peculiar to.mfireuiial thermometers, but was ex- 
hibited by alcohol thcnrmometers, though in a less degree. 

M. Bellani at last ascertained, that the effect was due to a 

fradual and slow contraction of the glass , i^r having been' 
i|;hly heated, which contraction, as long as it continued, di- 
minished the bulk of the instrument, and consequently forced 
the fluid into the tube. This effect he illustrates in the follow- 
ing manner: — Take a Florence flask, or any similar thin glass 
vessel, such as a matrass with a long narrow neck, shortly after 
it has coma from the glass furnace, it not having been annealed 

2B2 
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in the oven ; intioduec shot or sand inio it till it almost sinks in 
water, seal it hermetically i 'intl <iruw cut one part of the neck 
until not more than a hue in ciiaineter, that part being about an 
inch ia length ; fasten a small basin on the top of the neck with 
was, and t&en, puttin? the mstmnifint in water tti a eertain tern-* 
pemtnyey 40^ fbr mitaiice, put weigfats m the cup till the 
muhtB ef the water is at the middle of die narrow part of the 
iieek ; then lay the hntrament aside for tome days, or better 
s^, some weeks or months, and after that time, again immerse 
it in the fame water at the same temperature and pressure, and 
with the same weight; the instrument will now sink lower than 
before, in consequence of its diminisiied bulk from^gFadual con* 
traction of the glass. 

It was found that, although the effect was greatest after the 
glass had been rendered soft by heat, yet that it occurred also 
when the elevation of temperature had not extended nr arly to the 
sofleiiiii'j: of tlie glass, and indeed more or less upon every rise 
of tem|)crature. We have icterred to an illustrati( n of this at 
p. 160 of our last Number. Hence two kinds of irregularity in 
thermometers arise from the same cause. The one is mani- 
fested soon after the formation of the instrument, increases to 
a certain degree, and then rciiiaius statiuiuuy ; this may be 
rectified by devating the scale of the instrument ihe required 
quantity. The other takes place at every chance of temperature ; 
it is small and scarcely perceptible, with small changes of tem^ 
peratnre, bat by considerable changes becomes rety evident 
and important 

Singular consequences sometimes result from the infrwmm 
of these changes. If two liquids be taken of di&rent tem- 
peraturesy a greater difference will be found between them, 
by trying the hot fluid, and then the cold fluid by the same 
thermometer, than what will appear to exist by tryinj2^ the colli 
fluid first. A^ain, if a new thermometer be graduated by an 
old one preserved as a standard, although it may be made to 
agree with it, yet, after a while, the two will not accord ; and 
if two old thrrmomotcrs be taken that do agree, and the one be 
heated wliilst tlie oLhei remains unused, they wiU no longer in-^ 
dicate the same temperatures. 

The reason now becomes evident, why alcohol thermometers 
are so much less affected in this manner, than those filled witii 
mercury. Alcohol expands several times more tliau mercury, 
so that an instrument constructed , with it having a tube of the 
same diameter, and degrees of the same si^ will require a 
bulb several times less than if mercniy had been used* tisMe, 
as the elevation is in jproportioa to the capacity of ihe bnlb^ 
independent of the liquid it contains, the ai<»liol.tbanBometer 
will exhibit a much smaller effect than.the nup^^i imtnimeftt. 
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' 8. VarxaiMnofThermmneter%.^WA.k, dA la Rive .Mid P. 
Marcet, have also investigated the elevation of the tnerctnry bi 
thermometers, which is due to the cause pointed out by Mr. 
Fiaugergues, (xiv. 441,) namely, the continnrd prrs^nrc of the 
air on its external surface : and by opening the top of the thermo- 
meter; by submitting the in-irmnent to condensed or rare at- 
mospheres ; and by comparison with thermometers oliierwiso 
constructed, have abundantly proved the effect due to ilus 
power. These philosophers had occasion also to remark some 
curious ejects due to the absorption and evolution of heat, by 
the expansion and condensation ot gases, which, however, we 
cttnaot at thf« time tether attoMl to, than by copying the 
eoacittBioni at the end of the memotr. 

1. That atmoepfaeric pretsofe exerts as mfltience an the Mk 
of theniKNiieter bulbs. % That ia experinieiitB^ where this efibct 
nay infloenoe the results, it is better to use tbennemeters opea 
at me top. 3. That certainly cold is produced in malan^ « 
vacouma by the air pump, but In smaller qaantity than was sup* 
p>sed 4. That when gases enter an exhausted vessel, there 
IS at first a production of cold, and then of heat. 6. 1 hat 
various modifications may render the cold produced at the 
moment of the entrance of air into a vaccuum, more intense.*— 

9. On Variations of Barometers and Thermometers. — Sig. Bel- 
laui has undertaken a series of experiments, to determine whether 
the air or vapour, tlie last portions of which ans Ibvnd to temaiii 
so obstinately in barooieters and thenaoaMters, is introduced 
with the mercury, or is a portion of that whidi origisaUy oocn^ 
the tabe beiore the mtsodnetion of the motaL^ The nan* 
dnsioa he oooms to is, that it is always a porthm of that whidi 
piavionsly adher^ to the glass, abd that mercury is utterly in* 
capable of absorbing either air or moisture. The extraordmary 
way in ^hioh air md wsder is held at it were in a film orer 
glass, is insisted upon, and reference made to many aadiors in 
proof of it. The following, however, are more interestino:, as 
being some of the facts he advances to prove that the mercury 
never contains cither of these substances. Fill a barometer 
tTibe and boil it very carefully ; then prepare a kind of funnel 
made of a small capillary tube, which will reach thro'urh the 
mercui y m the barometer tube to the closed end, and is e n i n red 
at top; let it be recently made, so as to be dry, and uiuo- 
doce it into tlic bar urneter tube; prepare some mercury by agi- 
tatingr it in u buttle with water and air, then drying its surface 
with bibulous paper, and afterwards passing it through paper 
cones three or four times into dry vessels ; poor a little of mis 

• It has been stated, that when one of M. I'reguet's metallic thermome- 
ters has been uied* the dimnitttion q£ teioperatore ha» ajuountcd to 5(1^.— 
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iMMsy into diftftunil tflibet ind with a lKnnra4uiif ot niif 
MMf* the air, io tlMt the oolanm may be contiouoas ; thei 
poor in iO mach of this prepared mercury as will foUy displaoe 
the mercury that was boiled in the tube; alkerWaids remove the 
funnel lube, and put the barometer to its prc^r use. It will be 
found to stand exactly at the same height as before in the same 
circumstances ; and if the mercury be now boHed in the tube 
none of those bubbles will appear which arose on the first boil- 
ing; care beirin; taken thi oughout, that the inner surface of the 

tube has notbten exposed to the air. 

Perhaps an easier mode of making the same cxperinient is to 
make the barometer terminate at top in a bulb, whicli wiii hoid 
more mercury than is required to fill the tube : then when it is 
buiied it need only be placed upright la a basin of common 
mercury, and when inclined the mercury will enter and replace 
was boiled in the instramenl; th^ results wiU ba ae 

abofo* 

- An eiperimeat imviag the tame tluog may be made stiU more 
easily thas ; fill a mereurial thermometer and boil it well s then 
heat it till neariy ell the meKcmry is expelled, but prfsserve its 
open extremity ander common mercury : the latter metal will 
eiitsr as the instroment coolsy and behave in every respect as 
<ha well-boiled meseury did. — Qiomak iU Fweot vi. 20. 

10. Maximum Density of Water. — The maximum density of 
water is a point which, though frequentlv spoken of and sought 
afier, has never been accurately ascertained. Mr. J. Crichton, 
of Glasgow, who has lately been engaged in determining- the 
fipecific gravity of certain fluids by means of adjusted bails of 
glass, was so satisfied with the simplicity and accuracy of the 
method, that he determined to apply it to the invcstig^ation of the 
point above mentioned, and after much careful expt^rimeut has 
fixed it with sq)parently great tccnntev at 42. 9^ P. 

In a first ezpfiriment with these balb, one, whi<^ was juit 
poised in water at 3d^» had the same property near 51^; thb 
gave 420 for the point of greatesi densitj,sappoaingthe expan- 
«oa equal for equal diffi»rencea of temperatore abore and below 
the maximum density. 

Many precautions are required in these kind of experiments : 
whilst cooling the water it should be kept as still as possible, 
agitation charging it with air; the presence of air-bubblea 
should be very carefully attended to, for when one happens to 
adhere to the ball, the experiment is vitiated. An uniform tem- 
perature should be attended to in every part of the mass of 
water, and the absence of currents ascertained. The delicacy 
oi the ball itself may be imagined, wlien it is understood that 
the removal of the 6000th part of a gram, or as little as could 
possibly be ground off, ha*, been too much. At first spherical 
balls were ussd. but afterwards they were made in the iurm of 



Digitized by Cooglc 



m 



spindles, sharp at the ends, of about an hidi in 



of the axes, before inich a ball was hermetically sealedj a- amafl 
globule of meiOQiy was introduced, which effecttraiiy answered 

Uiejpurpose. 

Tlie mode of observation was as follows : — A jar with distilled 
water, thermometers and a bulb being- arranp:cd, the tempera- 
ture being so low that the bail remained at tlie bottom of the 
water, was carefully watched withalarge lens until the bail qaitted 
the bottom, and at this moment the thermonietLrs were noted. 
When the ball had risen a little, a small rod was cautiously let 
down, and, without ag-itating the water, ^ntly made to touch the 
ball; it descended, but instantlyrose: this is a very delicate part of 
the experiment, and if overdone loses its eflPect. It was repeated 
lireqaently, and the ball re-ascended eacb time with aeemated 
Telocity* The tfimnometer indicating cn incfeasing tempera* 
titie,ibeballfinally became stationary at tlMaoffaeeS htm time 
to time it was touched as before, bat, as tke lemperatare rose, 
tile tendency of the ball to ascend, judging by tlie' Telocity 
with which it did so, eadi time dimmiihed. Its upper ejt« 
tremity, by degrees seemed to press more feeUy on the surface 
of the water, till at last a fine thread of separation became 
visible. The degree by the thermometers was a^^ain marked, 
and, as they continued slowly to rise, the ball <xia(lnally fell to 
the bottom of the jar. The intermediate point, between the 
two points noted, was then ascertained, and considered as the 
point of maximum density of the water. It appeared, iiom 
all the experiments, to be a little above 42° ; and, from one 
experiment, as before mentioned, to be 42.3°. — Ajin, Phik 



. 11. Tenacitj^ of Iron WW.— At page 136, an accoontis given 
of an econoniicaf wire snspension^tmdge erected at Annonay, by 
M« Segnin* It was ezpe^»d tbat the dilference of temoeratare 
at dimrent seasons would inflnence tiie strength of wis and 
similar bridges, and render it weaker at one tihie than another. 
M. Dufour has, therefore, undertaken' some experiments, with 
a view of ascertaining any change in tenacity dependent upon 
such alteration of temperature. Some iron wire was procured, 
-3^ of an inch in diameter, and the weight required to break it 
ascertained from the mean of several experiment?. A portion was 
then passed throno^h a hollow vessel, filled with a frigorihc mix- 
ture, which lowered the temperature to — 8°F. In three experi- 
ments, in which wires, thus circnmstanced, were broken by 
weights applied to them, the separation took place out of 
the vessel, and tlie weight required was the same as before. 
The vessel was then filled with boiling water, and the wire 
passing througb it tried as before." It broke once in the vessel, 
and once out of the vessel, the latter by the smaller weight. 
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Finally, two vessels were then disposed on tbo wire, one con- 
taining^ the t'l iL;oiitlc mixture, the other boiling water; tlie wire 
gave way between them, requiriag the same weight as before. 

U may Uius be considered as demonstrated, that between the 
limiU 01 temperature mdit ited i. c, 212° and — 8° F. ; change 
of temperature has ao intiiueuce OH the taoaoity of iroa wire. 
— ^^t^ £/}tiv<, xxii. 220» 

12. Electro- Magnetism. New Experiments by itf. Seebedi 

4ma of Bm9» hm diMiowid 3uil sq okobkal cinniii can \m 
HmAi$)Msd m lililt, wiUiCNit the i&toipof itkm of tay liquid* 
Hm iltotiicri mnimt U mttMuikeA in this cimtt by di«tarbing 
ihm mfpniibmm of twpjwfatia. The appmiu* for oxhibitiog 
this aeticNi ia very Maifio. It may bo .foimed of two arcs of 
difftraul motaiot te anraple, ooppei aad bismuth toldofod to^ 
galiier al tha two cstsemataos, so tbat togethes they make a 
oirde ; 'A U not even necessary that the metallic pieces should 
liave the form of an' arc, or that their union have that of 
a circle ; it is enough if the two metals form together a 
a circuit ; that is, a continuous ring of any figure. To establish 
the current, we heat the riiig at one of the two places where the 
two metals are ia cuatact. If the circuit be ( omjiused ot copper 
and bis^tnuth the positive electricity wiil assume; in the part 
which is not heated, tht^ diiectioa ot llic copper towards the bis- 
muth ; but if the circuit be composed of copper and antimoayi 
the direction of the c^rrenjt, in the part not heated^ will be from 
the aatimony towaida tbe copper. These oomots can be dia- 
o o y arc d only by the magnelio needloy oa wUch the^ exercise 
a Tery perceptible influence* Henceforth we must distipgtui^ 
this new class of electric cifcnits by a significant denomination ; 
as such, theex|irassiott thermtMhdne ^^cmtSf or perhape therm- 
dedrkf are proposed. We cai^ at the same time, distinguish 
Ihegalfaaio circuit by the name hffdro^etric» — See niv, 42. 

13. On the Oscillations of Sonorous Chords. — In a science of 
such universal interest as music, which is the object of dis- 
cussion, not only of the musician, but of the mathematician and 
the natural phiiosopher, it ia remarkable what a discordance of 
opinion there exists with regard to those sounds called harmo- 
nics, and even with rej^ard to the oscillations of sonorous 
chords. The following inteieittiug theorem removes all obscuri^ 
from these subjects. 

If any two sonorous chords» A jsnd Bi be so placed^ as that the 
osdllationt of one shall cause the air to act upon tibe other^ as io 
all stringed musical WtramenU, and if A osc^Uitss, m timet^ 
while Poe ciHa te a . IS thnea, i|a abd «»,'bemg any whole nuihbers 
prime to each other; then^if either of these chords, ai'iL h 
pi.t JB mcrtioD, tho acOoo of tlia air wiU'divi^ 
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pai u, each oi which wiU oscilate » timfiSy while A oaciUa^fiss 
only once. 

This theorem is the base of the theory of harmonics. It was 
^kduced from a property demonstrated by Lagrangt, m Sect. 
6« MeCm Analytique, that a vibrating cord is susceptible of being 
divided into any number ai eqiMil parU, eedi of which would 
yibrateesif liolated Itaffiardsarefatatiouof (whatgeometm 
eeemed not absolutely to doubt) the aseertioii of Ranaant tfaat 
every fundamental note in mneie is aiicompaniad with ita oetata^ 
twelfth, and aeventeentb. It proves that, whether a aoaQTOUi 
hottogeneous chonl pf vnifonn solidity ha« osa, tmo, or tlvea 
species of vibrational these osoillatioDs being ntteessarOj per- 
formed in e<|aal times, it cannot produce but one singJa note at 
a time. It is remarkable, that while the illustrious geometer 
just named had the proof of the fallacy of tho received theory of 
harmonicas before him, he was framing an hypotliesis to aocownt 
for Its truth* 

ii. Chemical Science* 

• a 

1. A' mtw Fhad HBomrmi m MkimA^A fttid» of a 
very singular nature, bas been reosntly dtsoovered by Dr. Brew- 
ster, ^ cavities of minefslc ^ It poisessca the remarkable 

property of expanding about thirty times more than water; and» 
by the heat of the band, or between 76° and 83°, it always ex- 
pands so as to fi\i the dnrity v^iieb contains it. The vacuity 
which is thus tilled up is of course a perfect vacuum, and, at a 

temperature below that now mention^^d, the new fluid con- 
tracts, and the vacuity ic-appeais, frequently wUli n rapiil 
etitrvcscence. These phenomena take place ins»lautanctjiis]y 
in several hundred cavities, seen at the same time. The new 
fluid is also remarkable for its extreme volubility, adhering very 
slightly to the sides of the cavities, and is likewise distinguished 
by it> oplii al properties ; it exists, liowever, in quantities too 
small to he susceptible of clieiiucal analysis. This new fluid is 
almost always accompanied with another fluid like water, with 
which It rofbses to mix, and which does not perceptibly expand 
at tbe above-mentioned temperatnre. In a specimen of «^mo< 
pfaane, or chrysoberyl. Dr. Brewster has ^scovered a stratmn 
of these cavities, in which he bas reckoned; in the space of \ of 
an inch square, 30,000 cavities, each containing this new fluid, 
a portion of the ilnid like water, and a vacuity besides. AQ 
these vacuities shouiltaneonsly disappear at a temperature of 

If such a fluid could he obtained in quantities, its utility in 

the construction of thermometers and levels would be incalcu- 
iable. There are many cavities in crystals, such as those oporscd 
by Sir Humphry Davy, which contain only water, and which, 
of coitfsey never exiiibit any of the p]:0peities above descubtid* 
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An accoiint of these results was read before the Royal Society 
of £diAbiHrghf M tiM U Mi4 lltkidUMt^kr^4f^ PkU.Jwr. 
"vui. 400. 

[We have seen a most curious and satisfactory specimen of 

amethyst quartz, containing; the fluid above described by Dr. 
Brewster, la the collection of Thomas Allan, Esq. of Edinburgh. 
It exhibits three distinct oblong; cavities, which, when the crys- 
tal is very slightly warmed, are to all appearance empty, but, 
upon tooliiit; it by immersion in water, or by holding it against 
any cold snbstance, a portion oi liquid is immediately perceived 
in cuch of tli€ caviut^s, which gradually disap[)ears as the crys- 
tal becomes less cold. The appearances are audi as one might 
espeet would true from very highly ccmd/tmeA carbonic acid 
taallmani la Irabblee, aMUiaiiig «ltenialely the liquid and 
gasacNM Hmtbi, by very slight devalions' mS depreaaiont of 

tMi|Mirtllll6*<»^D«} 

2. CrysfaUizcd Deposit in the Essential Oil of Bitter Ahnonds. 
Mr. Hendrie has just put into my possession a considerable 
portion of white crystalline matter, wliich, he observes, always 
separates from the above oil, when it is kept for some time, 
pai tiiiUy exposed to air. llie crystals are flattened rhombic 
prisms. When cleared of tlie adhering oil, they are transpa- 
lont, tomewhat aend ud jritty upon the tongue, fusible and 
folatile at a beat of abbut 900*---msoluble in water, bot readily 
and abundantly adnble in ether and Idcoifadl ; Ibe latter depcH 
ritbg a white powder, wben mixod wid^ water* They &aoba 
in eolations of ammonia, potassa, and 'soda, and are not do* 
composed when boiled with nitric acid. Their farther proper- 
tiea I have not yet had an opportunity of examining, 'bat the 
wkan shew thai they axe pecoliar.*- W* T. B. 

3. Oil a -new Compound of Iodine. Iodide of Carbon f-^ 
I Signori Ferrari e rrisiani, whilst preparing the iodat^ and 
hydriodate of potassa, observed the prodnction <^ a new com- 
pound of iodine. It may be obtained dms :«-^Heat an ooaoe of 
iodine, wilb a littk water, on a 8aad4>alb, and add to it, by 
degrees, abont two ouicee of potash ; wben the two salts above 
nentiooed wifl be Ibrmed. In order to saturate tl» aseess of 
alkali, pour in, by degrees, a tim^we composed of <»ie oance 
of iodine to six ounces of alcohol, specific gravity .837. When 
the re-actkm of the tincture on the potash is fimsbed, pour the 
hot liquor on a filter, and the liquid which passes through will, 
as it cools, deposit yellow crystals, of the substance; they 
should be carefully washed in cold water, to remove all the 
iodate and hydriodate of potash. Another method is, to take 
the alcoholic solution of the two salts, prepared as above, and 
distil it ; and when the fluid which comes over ceases to be 
floured, to change the receiver; the colourless liquor then 
^wwwd, upon cooling, deposits veiy pure crystals, of Uie sub- 
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to time, and tiiaTetort allowed to cool, beantifiil erjBtals of the 
substance form in it. If strong alcohol be used m the abote 

operations, and but little water, then, upon adding water to tile 
filtered liquor, the substance is precipitated in abundance. 

This substance is solid, of a lemon yellow colour, tastes like 
nitric ether, and has an odour like that of saffron. Its form is 
a compressed hexahedron (esaedro schiacciato). It is insolu- 
ble in water, alkalies, or acids, but soluble in alcohol and 
etlicr. It fuses and suliltmcs by a gentle heat, but at a liigher 
temperalurc becomes discolouied, is decomposed, arid evolves 
Vapoars of iodine, leaving beiiind a mere trace of carbon.— 

11 Sig. Taddei has vofe letd J ranmied die exeniiietim ef^ 
tbift SQDBtaiice, particuleily with regaid to Its compositMm. He • 
recognises in it the same body as that discovered by M. 8erollas,i 
and which the latter chemist formed in various ways^ as by the 
action of potash on an alcoholic solution of iodine ; by the action 
of alloys of potassium and antimony on a similar solution ; and 
by passing water and iodine in vapour over hot charcoal. 

Taddei found the substance to act on mercury, copper, and 
silver, formincr iodides of these metals. "When raised to a high 
temperature it was decomposed, hence he endeavoured in this 
way to ascertain the presence of hydrogen in it. No s^as could, 
however, be obtained from it, and the absence of hydrugen was 
considered as established. The presence of carbon was ascer- 
tained in the residuum after decomposition by its producing 
carbonic acid when burnt in oxygen, and by its converting sul- 
phate of barytes into sulphurety which, on treatment with an 
acid, gave sulphuretted hydrogen gas. 

The next object was to ascertain the quantities of the twot 
elements firond in it Tlie Iodine was estimated thus : a given 
weight was decomposed by heat in a long tube of glass, and the 
iodine washed out by alcohol; the solution was dilutedwith 
water, and sulphuretted hydrogen gas passed through it ; when 
it was presumed that all the todme had been converted in^ 
hydroidie acid, the sulphur thrown down was collected, weighed, 
and the quantity of iodine inferred by the theory of proportional 
quantities. The carbon was carefully collected, introduced into 
a porcelain tube, to one end of which was attached a bladder 
containing a portion of oxye:Gn, wlnlst from the other a tube led 
to a mercurial apparatus; the tube was tlien heated, the cliarcoai 
burnt, and its quantity estimated from the quantity of carbonic 
acid gas produced. Nearly the same experiment was repeated 
on the original iodide of carbon, and the same quantity of car* 



The results of these experimiiits give the proportiim of the 
carbon to the iodma as i to 17 by weight, and Taddei 
codhidesy ib«^tep thai the sttbstanoe is a prptiodide of omrben; 
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It ougr^t, however, to be noticed timt M. Scrullas considers the 
body as a triple compound of ( arbon, hydrogen, and iodine, 
analogous to the one desciiljed hy Mr. Faraday, as do al>»> 
1 Jsig. P'risiaiii and Ferrari, but they have given no precise expe- 
riments on the subject. A pnj[)(Ji tio i of hydrogen would make SQ 
small a part of the weight of the substance as easily to escape 
notice, unless carefully looked for. — Giomode di Fisica^ vi. 65. 

im «labofate papor hat also appeared on tius subject, by M« 
Sfirallaf» iB tbe Awm^ 4r Ckam, xzU. 172; for a fi^f ne- 
covat of whkiiv see the FnfMfn Sdmee^ p. 397. By his ivbii^«* 
tiSf it appears to be a triple ooBtpoimdy and not an iodide of 
cailxni; tnd it it cemarkablet that the eomposition he has. giYen 
u as nearly as possible that of the compound, desoribed and 
analyied bf Mc Faf»day^-WS^ Voh nii. p» 429. 

4. Triple Compounds of Chlorine. — M. Despretz has read a 
memoir on this subject to the Academy of Sciences; the liquids 
which principally engaged his attention were those produced by 
th action of chloi ineon olefiant gas, alcohol, and ether. The iirst 
of these htjiads has been considered as a compound of equal 
volumes of chlorine and olefiant gas, a result which was con- 
firmed bjr direct ezperiment As to the liquid formed by the re- 
action 01 chlorine on alcohol, it proved to be a compound of 
one Tolnme of chloriae and two of defiant gas. The two Uqutda 
Obtained by chlorine from eth» have not been so accurately 
examined ; but one of thm iff considered as anew compound of 
^lorine and olefiant gas. 

In examining the action of olefiant gas on the chlorides of 
sulphur and iodine, M. Despretz observed some remarkable re* 
suits. The chloride of iodine gave two substances, the one a 
colourless liquid with an agreeable taste and smell, and crystal- 
lizin;^^ 111 plates at 32°; the other resulting from the action of a 
gi t ater (quantity of olefiant gas, was white, solid, and crystalline. 

With chloride of sulphur, a viscid liquid was produced, more 
fixed than water, of a disagreeable odour, and difficultly com- 
bustible.— ^nn. de Chim. A:s>i. 437. 

■ 

• 5. AeHm ^ CMorine on Muriate oflrmh 4tf«— M. Van Mens 
taMM»d a condeiitrated solution of proto-muriate of iron with 
ehhMrine ; it became of a deep brom colour, did not give out the 
odour of chlorine, tasted very astringent, and slightly acid, 
and sweet. After some time, golden-coloured crystals formed 
in the solution, and chlorine was developed in ci;rcat abundance. 

Th< se crystals liquefied in the air, and could not be again crys- 
tallized. 

■ Guielin, by passing chlorine through a soiutiou of ferro-jims- 
siateof potash, obtained a salt in fine rose-coloured crystals. 
It wat cbmposed of two proportions of prussic acid, one pro- 
f^^«a ofpoCaBh, and half a proportion of protoxide of iron.— , 

! 
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6. On the Preparation of Pi^atsium and Sodkmk It .it nell' 

known to chemists^ that the frequent failures in Um ptvparatton 

of the alkaline metals arise from the high heat required in the 
operation, which frequently fnsin^^ or cracking the Inte on the 
barrel, exposes it to the air and tire, when it is soon binnt, and 
the product either partly or entirely lost. Tlie object of 
M. Brunner, who is the author of the foUowinf]: experiments, 
was to perform the operation at a comparatively low tempcra- 
tuie, which he has been enabled to effect by the following 
apparatus. 

The retort is a spheroidal iron boUlo, about half an inch in 
tliidciiMS, and capable of holding about a pint of water; a gun- 
barrel bent into thig form (p) screws into it at the shorter end. 
When the retort is charged and luted, it is placed in a furnace, 
so that the longer part of the bent 2:un-barrel may pass out at 
the bottom, or in front, in a direction ucui J y perpendicular, the 
bent part itself remaining in tlie furnace ; and that it may be 
protected from the fire, it is wound round with iron wire. The 
receiver is a cyliodricai copper ressel^ with an opening at the 
top to receive the end of the gun-barrel^ and a tube passing 
from the side to convey away the gas produced in the Operation. 
It is placed, when in use, in water or ice. 

The following is an instance of its use : the retort was cleaned, 
dried, and heated, and then four ounces of fused caustic potash 
introduced in small portions alternately with six ounces of 
iron turnings broken in a mortar, mixed with one ounce of pul- 
verized cliarcoal. The whole was stirred together, and covered 
with two ounces of iron turnings. The retort being luted, the 
barrel adapted, the M^iole placed in the furnace, and a glass 
tube attached to tiie end of the barrel, that the progress of the 
operation might be watched, the fire was lighted, and the heat 
gradually raised: in ten minutes an inflammable gas came 
over, which in ten minutes more burnt with a violet flame, pro- 
ducing much luiue ; in ten minutes more tlie greeu vapours of 
potassium appeared. The receiver containing naphtha was now 
adapted, go that ^<e end of the barrel should dip into the fluid ; 
the liberation of gas was very rapid, and it freauently inflanied 
spontaneously, burning with a white violet name. In abcmt 
twenty-five minutes from the application of the receiver^ ihe gas 
diminished in quantity^ and soon entirely ceased coming ovei^ 
die receiver wa« separated, and found to contain 150 grains of 
potassium. 

Eight ounces of fused sub-carbonate of potash, 6 onnoes of 
iron filing, and 2 ouncei| of charebal treated in the same way»^ 

gavp 140 grains of potassium. 

To ascertain the effect of the charcoal in these experiments, 
3 ounces were mixed wHh 6 ounces of fused sub-carbaoate d 
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l^tash. THg result was much mflamniabid gas, a pyrapborus 
powder, and 180 grains of potassium. 

When iron alone was used, not a particle of potassium could 
be obtained at the heat, to which only thia apparatus could be 
raised. 

Crude tartar was then used ; it was mtrodneed into tiie appa* 
iKM Md iMfttady tinilM add was decmnpoted; then ^ tube 
MMf«d» dtoiiMd, Mid acak fl^^ 

th» ofdiauy pfoeaii. Tha naaii of maiiy experiawati garo' 
wmAf 300 tiaina of poteatifiiik firom tMk ooiicei of erttde tartar* 
Hot awco lEni aa oimoa of alkali was fomd at any one time u» 
Ike retort after the operation. When tha Uurtas ymm yiw i y 
nixed with <^ of diticoal, tiia product «m gmter. 

In the preparation of sodium, caustic soda^ mid die ai^Nar* 
bonate of soda were both used at difierent times, and with the 
aame success as nttcT>fled the former experiments. 

M, Brunner remarks, that a large qaantity of the metal con- 
tained lu the alkali, always disappeared in these experi- 
ments ; and concludes, that it was carried ofT in vapour. He 
endeavoured to condense it, but without success. He states, in 
conclusion, that the apparatus is cheap and durable, having' 
served lor as many as thirty operations : that the process is 
easy and agreeable compared to tlvat by iron at the nigh tern- 
paratatei Md that, as the vegetable salts with a little additional 
ehaicoal, aia the boat aoorcet of the metalt, ao the process be* 
cornea very economical.— jM« ITeur. m\, 96. 

7. Hydroc^ame acid^ Preparation o/!— M. Pessina, of Milan, 
prepares hydrocyanic acid in the following manner^ which is said 
to be much more economical than any other process known. Eigh- 
teen parts of triple prussiate of potash and iron are powdered 
very fine, nnd carefully introduced into the bulb of a small 
tubulated glass retort, a very small tubulated balloon is then 
attached to the retort; it is furnished with a conducting: tube 
which dips mto the hrst flask, containing a little distilled water. 
The rest of the apparatus is contrived so as to prevent absorp- 
tion. A cold mixture of nine parts of oil of vitriol, aud twelve 
parts of water, is then poured into the retort, the retort closed 
and the whole left for 12 hours, the balloon being surrounded 
widi ice, and Uie neck of the retort constantly cooled with wet 
chitfis.— The materials are then to be heated a little, and con- 
tinaed' so nndl the strin, which are obserfed hi the neck of 
the retort become more tm^ and, nntil a blie snbsttfnee risei, 
which appears as if it would pass into the recdTcr. The heat 
ia than to be discontinued, the apparatua aOowad to cool, and 
the ecmtenai of the receifer preserved in a proper vessel. The 
hydrocyanic acid, thus obtained, is perfectly pure, and of a 
«P«C46c gravis of 0.8d8inr 0.9. ItiqQaB%,inrsiatioiitothe 
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8- Production of Cyanarets. — ^Cyaaogea, according to M. 
Bnulner, is formed wheaever a potash salt with a vegetable acid 
u jbomt wth nitr^i— tyi pnvU of erejeun of tartar»with oae of 
nitre, or t«ro parts of acetate of potash with oae of alUe, whea 
bmn^ laave a (ffodact containing a notable proportion of cyan* 
ogan. It ha;» bean ihawn by M* Pagenatechery that when aight 
parte of nitre anA fira parti of tartar are burnt togethar* amo 
mania aafomad. 

♦ 

9. Iodide of NiirogeiL^M, Serullas describes the following 
process, for the preparation of this detonating coni|ponnd. Fokn 

a sub-chloride of iodine, to which, add ammonia in excess | 
muriatic acid is formed, and the iodine is almost entirely com- 
bined with the nitrogen, scarcely any hydriodate of auirnonia 
being formed. The solid substance produced, is to be thrown 
on a filter, washed, and dried carefully. In the usual method, 
scarcely '^t fourth part of the ioduie enters into combioation 
with the liitrogeu. — Ann, de Chim. xxii. 186. 

10. TIumard'sBlue. — This blue is considered by M.Thenard, 
aa a combination of alumine and oxide of cobalt, and is prepared 
In the fdlowhig mannaK. Nitrate of cobalt prepared in tne nsiiial 
way, from the ore of cobalt by torr«fiKStion, digestion, in nitric 
acio^ CTaporaUon) and solution, is to be precipitated by a solution 
of sab-phosphate of soda. The insolubU phosphate of cobalt is 
to be well washed, and then ooUected together, iriiilst in the 
gelatinous state^ aad mixed in the most perfect manner possible* 
with eight times as much hydrate of alumina in the same state. 
The mixture is spread on smooth plates, dried in a stove, when 
hard and brittle reduced to powder, and heated in a covered 
earthen crucible. After half an hour's ignition, it should be 
taken from the tire, and should then be of the colour required^ 
The operation is always successful if the precautions be at- 
tended to, and it is particularly important, that the gelatinous alu- 
mina shall have been precipitated by an excess of ammonia, 
and has been well washed with very pure water, until quite free 
from impurity. 

The arsraiste of cobalt nay be employed in piece of 
lAKMpfa«te,bttt it requires twice as mnch a«ini to ba mmtA 
mA k-.-J>is«. Ted^M. Rep. iii. 340. 

* 11. Oin # Ft^tvlfhalii 4f /rsn mad Am nmm . i P r. FmiAk 
hammer iMTtAg prepared a aolatkm of gold by means of nitria 
aald and mnmte of ammonia, and praeifitatad the gold by 
piatD-tdptaliof inmi.tha dear aelnim vii^aonsenlmladta 
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the consistence of syrup, and suffered to remain for a month ; 
when beautiful octoiidral crystals, of a wine-yellow colour, were 
formed on the sides of the vessel. On examination, it was 
found to contain ammonia, and to be an alum, in which pei* 
0zide of iroD supplied the place of alumina. 

Thf idl diMolTet ill throe fMiti of wvter at 
pealsd emtiUisatimit be obtained, perfeetif eoloanam. 
Om oaifeM anilyMif 100 paitt appealed to tw eon y o a ad «f 

Per-sulphate of iron . . 41.807 

Sulphate of ammonia . 12.366 

Sulphate of almnina . • 0.870 

Water 

On further examination, Dr. Forchhammer found the sulphate 
of aluniina t o be accideuialt and neglecting it, ascertained the 
composition to be, 

rer-sul[)hute of iron • • 41.95 ' 
Sulphate of ammonia . . 12 .11 
Water 45.94 

He considers it as identical with the salt formerly described by 
Mr. Cooper, as a bi-persulphate of iron. 

As the results doducible from this analysis s rnicd to a2:rec 
so well with M. Mitscherlich*s idea, that por-oxide of irun and 
alumina are isomorphous, and afforded additional proof of the 
correctness of his views, Dr. Forchhammer was more earnest 
to ascertain the exact quantity of water, and to compaio it with 
ammonia alum ; which talt gave, on analysis, 

Sulphuiic acid .... 35.90 

Alumina 11.50 

Ammonia 3.86 

Water and loss .... 48.74 

Ttiis alum is, tlierefore, rumpobcd oi' three atoms of sulpiiate 
of aiununa, one atom of sulphate uf aninioniLi, and 24 atoms of 
water — and the triple salt above described, of three atoms of 
per sulphate of iron, one atom of sulphate of ammouia, and 
24 atoms of water. — Ann, PhiL v. • - 

1% Trntfof IHwt$ ' imrt ^ If^m^Vtdawx Fiaianat off JHm^ 
deOf ttroDgly recommeiidB a •olntum of mnriate of 8|dd» aa ika 
Mii delioate of aM tairti Ibr pteMade of piolazide of iroa 
hLMkttamf luipaaM^r conriteably even the gaU tuit II «A* 
qaiiaa tlia pfo i aae a or @Brbaaa|» of aoda, «liki».io aoaia' 
iyses, may perhaps interfere with its use. A grain of green 
vitriol, wiUi an equal waght of soda, dissolved in four pints of 
water, produces, wkh a drop of solution of muriate of gold» a 
strong precipitate, which gradually assumes a purple colour. 

Withooi; tha a o rt a , the afiiaa did aU os^ifam at laaa than tbw 
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1 3. Test for Barvtes and Strontia, — ^At p. 189, vol. |i a 
process to distin{»uisn between barytas and stroniian ; tjbe repe- 
titioa of it in most of the chemical fournals is a proof that such 
a test was wanted. Mr. Smitiison iccoinmends the following 
as better. Put a particle of the soluble salt formed, into a 
drop of muriatic acid, on a plate of glass, and let the solution 
erystallize spontaneously. The crystals of chloride of barium, 
m rectangular eight-sided plates, are immediately distinguish* 
ible ftom the fibrous Qrystals of chloride of strontium. 

At |i ^tt betireeii Ifce snlpfaatef of the |wo earths. Mr. Smith* 
Ml ^iieettp that the mineral, in fine powder, Meadedl wftii 
dllonde of bafiaia, an4 the mixture fined. The tuasi if to hp 
pot iiiio tpnrtt of wiiM, whote iaine is coloured red^ if the m|ne> 
lal was smphate of strontium. The red colour of the flame is 
more i^pp^rent when tha spfit is ma4e to Ih>99 while burning, 
by holding the platina spoon conti^nlng it om tlie iamii.«T 

14. Action of Phosphorus on Water. — Mr. Phillips has ascerr 
tained, by direct experiments, that when phosphorus is preserved 
in water, there is a mutual action attended with decomposition 
of the fluid. The oxygen of the wMer ibrms, at first, 9x.ide of 
phosplioros, and, evenSmfiyi phospfaonma or pliosphorie' aeid$ 
whOst th^ hydrogen, jBomj^mg with phosph^ms alt(^ fQcnM 
^hcisphiiretted hydrogen. Tliese ciianges take place modi 
more nmldiy imn fidit hap access, tfian in the nnA^-^AmC 

15. F{xed7ie$s nf Stilphnric Acid. — M. Bellani placed a dlia 
plate of zinc in the upper part of a closed bottle, at the bottom 
of which was some concentrated sulphuric acid. No action had 
taken place at the end of two years, the zinc remaining as 
bright as at first. This fact is adduced in illustration of the 
fixedness of sulphuric add at comn(M>n ^mperatures.— 

€U Fisicdf V. 197. *"• ♦ • . ' ' 



IMteqfa FectcuNt on ABkaiim jBarbmutti^j by 
nsr.*-"! mnre fbund that these c^ooateSf (bi*earbpaates,) 
wlien dbsohed in the snuillest qnantibr of wf ter pes A|s, or 
«!hai eorerad wtdi water, and left for half an hour in a vacuum^ 
lose ona-fimtth of dieir acid, jtf, after beii^ ^fms treated,* thev 
are pat in a graduated tnbe over niereury,' and acted on bf » 
saturated solution of proto-sulphate of manganese, only albont 
half the qoaatity of carbonic aeid 4S setfireot which say bo 

Voju. XV. 2 C 
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obtained, if afterwards a sufficient quantity of acid be added, to 
deconQpose the carbonate of mangauese formed. These alkaline 
carbonates are modified, therefore, like the radiated natron of 
Tripoli, which I have ascertained to be composed as follows : 

Bi*caif)(mate of soda, 1 =: 30 soda + 41.4 carbonic acid 
* Carbonate of soda • 1 ^ 30 — ~ 4 20.7 carbonic acid 
Wat«r. • . . 4 

• * 

The same coiiMpowid» b formed, if one patt of U-oarbonate of 
9oda, and fpor Of waliffv be -boiled until gas ceases to be iiiMN 
rated. I have not as yet been able to obtain |ho ladiaaidrflqfip 
taiiiao ttractiMiL-nBtfrb Umm, zzii. ISid*. 

• 17. Formation of Calcareous Spar, — Mr, Haig, on pouring 
out the contents of a bottle of Saratoga water, which had stood 
several years in a cellar, found the bottom to contain welU 
defined crystals of calcareous spar, which, on being split, ex* 
liibited the usual appearance of that 8ubstance.<^JSc^. Journ. 

m 

18^ Action of AmnuU Chamal o» £Mt.^-^<Animal chamal 
Is not only capable of separating ooloning natter and exHae? 
trro fton aolvtiony bnt will oren remove lime from tbem. This 
may be pwrpi aoeotdbg to Payem by boiling lOU parts of 

lime-water for a few seconds with 10 parts of awMl otawoai^ 
and then testing the clear liquor by oxalate of ammonia ; not- a 
^article of lime will be found in it. V^felable fharfiralj Of 
Mii^bUcl^4o&otpsodiica thta tt£bcfc. . 

19. Bizio on Virgin Wax. — Sig. Bizio has separated wax into 
two substances : it is to be boiled in alcohol until the whole is 
dissolved, and the solution then allowed to cool, and its tem<- 
pcrature lowered 10^ or 20^ below the fteesing point ; a large 
qttaptitjofwfaitaaalterllifinanaiateB, wl^idiisll^ and 
tteie lemab in idlntion ^ cdoaring principle, and an anid 
inlwtani^ whicb strongly reddens tincture of turnsole. T^a 
folid precipitate being separated by ja£lter, the fluid was evib* 
ponA^ and left a fattjr substance, of the consistenoe of butter, 
fi a yeUow colour, having the odour of hooay* and meltuig aft 
» temperature of 1 16'' F.— Gftbma^e dt Ftmo, v. 374. 

20. Separation of Ehmie from Oils. — This process is due to 
M. PlctL't, and is founded on the property possessed by stea^ 
Ijine, of being saponified by cold strong alkaline solutions, 
which does not belong to elainc. In order to separate these 
two subiLunces, u concentrated solution of caustic soda is 

A^ii^^,y.S&»i?4.,aiir^^»S^^-^ the^ .s%ht^J 

t 
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heated, to separate the elaine from the soap of «tearine; is 
|>assed through a cloth, and, finally, the elaine separated from 
t1ie excess of alkaline solution, by decantation. This process 
is successful with all oils, except those which are rancid, or 
have been altered by fire. The elaine is perfectly identical with 
&at obtained by the prooesses of MM, Chefneirf and Praco^not, 
4nn, de Cfttm. ziH. 



%i.OmAe aar^haUm of fTtne.— There m mU ni Vmuo^ tad, 
ftt ft wy high price, rehkthre to its value, a reddish-brown 
powder for tSmying wines. It is preteabad, in emplojing il, 

to put into a vessel the quantity of water or wine, which is usually 
mixed with whites of eggs, to sprinkle gently the powder on the 
liquid; and, whenitis well mingled, to pour the mixture into a 
cask, finishing the operation in the usual way. M. Gay-Lussac 
says, that the clarifying-powder is nothing but dried blood, and 
that he has prepared some with particular care in the desicca- 
tion, which was even superior to that on sale. The whites of 
two eggs contain as much albumen (which is the sole clarifying 
prindple) at the doM of powder'pnMiibed Ibr IIm ckttiflMtte 
<f acvikofUPOIradbedHliei. It will bs hmad manlmm^M 
to mtk% me of tiie white of eggr-^tlt in ftinmiee to ooonoiDf, 
Oad to tbat of fhe bad odour of glue possesoid by the solutici 
of dried Mood, which mighft oAct the iiavour of fine wiiiM. 
M. Gay-Lussac has peepesed a powder, with the whites of eggs 
diiedy-whieb hesaolthe tame inconveniences aab|)ood*«h^ 
IBlsea eeailj with -water, mml ciari^s wy well. 

• 

in. Natuaai. HisToiur. 

. L BhrnmUfUch m IrrUability of the ToTu/ue. — I had the toqge^ 
of a four year old ox which been \^illed in the comjoioa 
WKf^hj opening the large vessels of the neck, cut out in my 
presence while yet warm, and at the same time the heart, ii> 
order thatl might compare the oscillatory motion of this organ, 
which is by far the most irritable that we are acqutijnted with, 
with the motion of the tongue ; and, when I excited both 
viscera at the same time, by the same mechanical stimuli, 
namely, incisions with a knife and pricks of a needle, the 
divided tongue appeared to all the bystanders to syrviye th^ 
heart more than seven minutes, and to retain the oscillaticH? 9/ 
its fibres altogether for a quartjW of an hour 5 and so vivid W6fi^ 
the movemenU whelk I mt acsou the iofe part of the tofigue, 
tfaatUtt bvteher'f wife, oon^uod t^ Jto those of eel in 
tkniiar «BdGtiQD, quite .ia the way^V^t; pyid^ compared 
Hm to thoMtim of the t^il of ^^ima/S^f^fLfj^W^-TS^ 

na. /OKT. VOL m 

2 c 9 
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2. Sensation esperienccd at great Altitudes. — Capt. llodg&oa 
in his journey to the head of the Ganges, which he found in 
the mid&i of eternal iaows,_says, whilst speaking of the sen- 
sAlioM felt at great dtttades, We ezpenenced ooBiklerab^ 
iUMtf m bfMiypgv ^ ^ pecofiir teiwatlMi wbidi m 
ifaM9» Ml •! fiMC almtioM wbnt then it any iort or 
liarbage, iKofigh I nerer eiperienced the like on naked snow- 
btd% wwm mhen hijg^her. Hoimtaineers, ivbo know nothing of 
tetUnflii id the «r, attribute the faintOMM to the ixhalatKmt 
from mo a kam pUats; and i believe tlwyuetitbtyli^r a sickening 
effluTtum was g^ven out by them here, as well as on the heights 
under tlie snowy peaks which I passed over last year above the 
Setlej, though on the highest snow the faintncss was not com- 
plained of, but onlj an inability to go far wjythout Stopping ta 
take breath.— £c^ui. FhiL Jour, 

w 
f 

3. On the Action of Nitrogen m the Process of Respiration.^ 
Dr. Edwards^ who is well known as an intellitfeut phyaLoIogi&ty 
tnilndee, frnoi difatnl expadinsBti, and rtom tne ciicw 
■tanas offtfae opposita iSMiIti -wydi ^ey give, some indicaiii^ 
^dWaaliattariiMMlMM of tkeair^eweie a»uifms6 of 
daring respiration, that this gas is absorbed inte tlie circulation, 
•■d aibiwavds discharged ftom it; and that eadi of these 
actions is regulated by the constitntion, habit» and circum* 
stances of the individual, and by the influeaoes to which he 
way be subjected, the abBorption being to a small extent, whila 
the exhalation is considerable^ and tw trnwd^—Jmrp, rjg P^^g 
January p 1823. 

4. Diabetes^^M, Van Mons says, I have met with a very 
singular diabetio nrine ; it givee no indieatkm of ammonia 
win any chenderi re-agent, ner doee it possess tte odour of 
ntlae t wxi Hdi odonr is strongly defisiopM, and that also of 
aammiat at tbs aane time accompanied by a Mak eftr» 
irescsnoey if a Ibw dfops of snlphimo add be added to it, 
Xhmt prodncls are supposed to arise Ihwi titt aetkm of the 
aeid on the nna.«-^€MsnMrfff «k FmSea. 

I 

5. Toad in a Solid Rock, — ^The workmen en^a^ed in blasting 
rock from the bed of the Erie canal at Lockport in Niagara 
county, lately discovered, in a small cavity in the rock, a toad 
in tiie torpid state, which, on exposure to the air, iiistautly 
revived, but died a few minutes afterwards. The cavity was 
only large enough to contain the body without allowing room 
Ibrmo^on. Nq commapucation existed with die atmo8{rfiere, 
the neavest approadi to (he lafiaee* w«e «ik inoiws tliwi^li solid 
stone. It is net meotiened wlMthev tke mk SMsandMonis 
or ItuMMtone, bat from Ike pnfalence of Ifanestonoon Ae kiAr« 
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fbc« of di« .c€Ci%iiowi covntry, it may be fftWMid •» bMM 

been the latter. The country is whdly of aecoadaty kmrntim* 
Of Ae causes which eeoble eafaMle-w this elMe» which kave 
been suddenly enveloped in stnta «l jearth, •r Otherwise siMll 

out from the air, without injury to ^e animal or|aa« Co fesume, 
for a limited period, ^ functioiis <^ life on betog' r^tored to 
the atmosphere, no explanation need here be given, as the 
occurrence is a very common one, and is, perhaps, alwaytMPIO 
or kss the result of gaivanic actios*— ^i^Me*« JwsmaL 

6. On the Sensitive Plant, ( Mimosa Pudica ). By M, Duirocket. 
—It is known that the movements of the leaves of this plant 
bave their orie'in in certain enlargements situated at the articu- 
latm of Ike letflets with ^ petiole, and of tbe petiele willi 
tbe stem. Utose oalj eitrntea kltelMt ertiGvlilieii m of 
ovftcieBt sixe to be snbnutted to eonerisDeiit. If, by a loagi- 
tudinal section, tbe lower bolf of this swelling be BSWiciweii 
the petiole will remain depressed, haviif ioet the power of 
elevatiog itself ; if the superior half be innoifod the psdioii 
remains constantly elevated, having lost the power of depressing 
itself. These experiments prove tnat the motions of the petiole 
depend on the alternate tiir^escenoe of the upper and lower 
half of the enlargement situated at tltc point oi articulatioo, and 
•thatcontractibility is not the principle o^' these motions. 

If one part of the plant h« iiritated, the others soon bear 
witness, by the successWe falling of their leaves, that they 
ka;?e succesmvely fek tbe Infiiatioa, Tbus^ tf a lettiet be 
tonn slightly by a lene» iaftsfior iboveneot whieh il 
mdiieed is propagated tflceeieitoly to llio other leaflele of the 
leaf, aod thence to the other leavee on the mm» elaUi. Mv 
Dutrochet found, 1. Itet this laleriet wm m mX It trane* 
nitted eq;uallir well, eitker ascendior ot doaeipdiiig. 2. 'JThajl It 
ii also equally well traamitted, alUioagh a ring of bark be re- 
moved. 3. That ii is traasmitted also, even ^ough the bark and 
the pith be removed, so that nothing remains to communicate 
between the two parts of the skin, except the woody fibres and 
vessels. 4. That it is transmitted also when the two parts 
communicate only by a shred of bark. 5. That it is trans- 
mitted when the communication is completed by the pith only. 
6. But that it is not transmitted when the communication only 
exists by the cortical parenchyma. It results from these 
experiments that the interior movement, produced by irritation, 
is propagated by the ligneous fibres and the vessels. The pro* 
pagatioa is iaote ra^ im the peiidee Uian in the body of the 
Item : ia the ^at it moves tbfoagh from to -A of aa inch in 
a eeooody hi the lafttet from i% q to -^^^^ or an inch in the same 
limo< ^lemai tempei ature does not appear to exert any 
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liflgwrn <pnm iImi rapiilitj of.UiAflK>feitteiit,b«ft very muMf 
tftalft tti C3(tent. 
* AbeeDce of light, during a certain time, completely dMtrdyi 

the irritability of the plant. The chaTi<xe takes place more 
rapidly when the temperature is elevated, than when low. The 
return of the iun^s influence readily restores the plant to its 
irritable state. It appears, tlierctore, that it ia by the action 
©flight, that liic vitsu propt rues of vegetables are supported, 
as it is by the action of oxygen, that those of animals are pre* 
served ; consequently, etiolation is to tlie former, what asphyxia 
it to the latter. — Juur. dt Fh^s. xcv. 474. 

■ 

lomg aayeiynctttt Iwe mmi nade by Professor Dobcniasr of 
iUm* Two glass waels me pnocured, each of the capacity 
«f 320 cubic indbM* two portions of barley were sown in por- 
tioMof Ihaiaaie eMrth« aod moistened m. we sane degree, aod 

then placed one in each vessel. The air was now exhausted in 

one, till reduced to the pressure of 14 inches of mercury, and 
<'onden?ied in tlie other, until the pressure equalled 56 inches, 
(rerniination look place in both nearly at tlie same time, and 
llie Icailets appeared of tlie same green tint; but, at the end of 
16 days, the ioUowing ditferences existed. The slioots in the^ 
rarefied air were. Giocbea in length, and from 9 to 10 inches 
in the condensed air* Tnettm«ujre expandt^d and soft; the 
left roUad Eoand the Henn and solid. The atst were wet cm 

were nearly dry. I am disp<»ied," says M. Dobernnsff *^ le 
bdUeve, that the dimiilntien in the siee nf piants, as they rise 
into higher legiims on mountains, dependsmore on the diininutioii 
of pressure than <»f heat. Thepheoomtna of drops of water on 
the leaves in the rar^dair, calls to my mind the relation of 
a young Englishman, who, whilst passings through Spanish 
America as a prisoner, remarked, that on the ]iig;hest moun- 
tains of the country, the trees continually transpired a quantity 
of water, even in the dry est weather; the water faUing sometiines 
iike tmu'^^Bib. Univ. xxii. 121. 

8. JPrwi^-rrce*.— The growth of weeds round fruit-^trees re- 
cently transpUinted does them much injury, and diminishes 
their fruit in sise and qisidity. Senniiu m hia BiUioth^ie 
Physioo-domomiqiie states* that to pment this, the QcmMme 
spMsd <m the gHMmd» ronnd the liteih tiansplaated trees, as te 
as thsir rooUeitaedy the rt^use stalks , of fluL after the fibrene 
part has been separated* This gives them surprising vigonn 
No weed will grow under flax rdnse, and the earth remains 
fresh and loose. Old trees, treated in. the same manner iiHisn 
languishing in an orchard, will recover and push out vsgoroos 
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shoots. In place ot the flax-stslks tlie lenves which fall from 
trees in Autumn may be substituted, but they must be covered 
with waste twip, or any thing else that will preTent the wind 
from blowing them away. — PhiL Mag* 

9. Bfesotyfe JroM Mount Fcswwiw.— II Cdtite Paoli has 
imrtifaied me M Lt rtnace of MMtype moag the products of 
Monm ¥MOviiit, He.teeribM ti» •ttbmm wm^fpB •■d'tlMi 
liyaliiMi nisotype,-aiid has ft» ^nht of Mr Mug ntl Toloaftki 
(fodoeti IbroMd in tiie lani 8t tlio laoie of «ool^ 

# 

10. Native Sulphate of Iran and Ahwmm* Has is a salt 

which has lately been found in abundance in the slatd clay -of 
the deserted coal-mines oi' Htirlet and Campsie, and results 
from the decomposition and mutual action of pyrites on the 
clay. It was given by Mr. Macintosh to Mr, Phillips, who 
describes it as existinp;' in the stute of soft, delicate, silky, 
colourless fibres, resembling asbestos in a[)j)earaiice. By ex- 
posure to moist air the iron becomes peroxidized. It dissolves 
in vater, yielding on evaporation crystals of sulphate of iioiia 
and a aotouiar lifiHMr of titiplifttB of alsHiiMu < Its aoMMinlli 
#alts of potash or aainmia yiaUa akun. The aak 6a anUyaia 
ma ftnsd to be composad-of 

Sulphuric acid . . 30.9 or 4 atoms * := * 160 

Ftotoxideofiioi^ . 20.7.., 3 ... ss? IDS 

Alumina . . , . 6.2 . . 1 . . . = 2f 

Water • . . . . 4?.2 . . 25 . . . &= 

.100 520 

1 1. Bitumen in Minerals, — In a curious paper upon the ana»« 
lysis of minerals, lately communicated to the Royal Society by 
tne Right Hon. George Knox, he demonstrates the existence 
of bitumen in a great variety of mineral products where it has 
hitherto escaped observation, such as basalt, greenstone, ser- 
pentine, mica, Sfc, ; and shows the necessity of attending to this 
volatile ingredient in all cases of analysis, where it has been 
generally suffered to escape observation from tlie loss by igni- 
tion having too cummoiily been ascribed io water. He reconi- 
xnends. wnh this yiew, that distillation, in a proper appafato^t 
shoold always precede the other ilepa of analvsis, ana that the 
nature of the volatile productii thus obtained^ Bnould he partica* 
larly examined* 

12. /tolia» Jfar62tf.«^The workmen employed in working tl» 
marble-quarry, discovared near Florence, proceed with activity ; 
they have opened a way leading to Mount Alti^simo, near Se- 
raezza. The first blocks were sent to Paris^ the others are 
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reserve for Florence and Rofrne. These ^xcarationtf will fr6» 

m 

13. Bagne Lake and Glacis, — A description was formerly given 
(v. 372 and vi. 166.) of the singular lake which had formed in 
the valley of Bagne, in consequence of the blocking tip of the 
river Draote by a glacier, and alto of the immense de«tr«olioii 
ll t dc Mi e n ed l wj OftrdnMiDg its b«nkr, Hiid eacaping «l Mi 
Hit igrfi fc iiilii ib Vp^lktfm lygy —jiMi iff 
Aii Usd cntfeidt livt m ktfiipt on m no preci|Nflot iooio oift* 
Ih— fl y MDt down blodu ml tnataet of mow and iee« whaA 
llMteMVodby tlMWitlMorihotitaic AMftlbOOiAdytfart 
■MMOdili^ 1 805 th at g«lo n»e to the pe^meoent fonnalkm of the 
IfeNitf glacier^ for the diatsea of taow that foil isto the rivet wore 
10 hvge that it had not the powdr to remore tbem^ though it 
found a passage by filtration through them ; and then succeed- 
ing winters hardened and consolidated the vbole tuUii itgaVt 
rise to the catastrophe already described. 
• The event which then took place, did not remove the whole of 
tiie lower glacier or barrier ; on the contrary, scarcely a twen- 
tieth part was broken down, and the river remained forced from 
It* old bed, and bordered on one side by the glacier, which ac* 
emmdated to ra|^y, that, at the end of 1819, the barrier to the 
passage of iliafiverwa* alBMwtatoompleio aa beftn-ilt bmk- 
ing up by tha weight ^e. 

It became, tlwrafofet 9m impOrtMit object lo preve&t m iope« 
tilioii of the former ei^trophe^bjp liie adoption ol aadi aneans 
as would diminish, or, at lent* pdefem the iocrease of the 
barrier. Blasting by ^npowdet was found inadmissible 
from the difficulty of firing the powder at considerable depths 
in the ice, and from the comparatively small masses renaoved by 
this means. After much consideration and many trials, a mode 
has been adopted and put in execution by M, VeDet£^ whicli 
promises the greatest success. 

M. Venetz had remarked that the glacier could not support 
itself where the river was ot a certain widths but fell into il, and 
was dissolved; whereas, wkmt iSm mtf wm coinp4rfttivel)r 
narrow, dio lot And tOow formed a Yantt orer it, ind CQiiio» 

auently tended to the pmmadon ot any portion ndtiiy ftoii 
le i^aeier above, perceiving also tbe emd of tlie mer io 
!dissolvlilg the j;>arts it came in contact #ith« he formed and exe« 
.cuted the design of biincli^ the stieams of the neighbooflBg 
mountains by a canal to Mauvoisin, oppbsite the highest part 
of the glacier, where it touched that mountain. From hence it 
'Was conducted, by wooden troughs, on to the glacier in a direc- 
tion parallel to tne valley. The water was divided into two 
streams, one falling nearly on the one edge of the Dtanse, and the 
oihsi- on tbe otbef ; awf having beei\ warned by tbe sun in its 
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cMHt0» mm ««i very deep in; il« ie^* Vlhm they 

rmrliiil lie iifer« tke tzoufb* «« giBMl»irt a Ibi» ieelf ««d Ihm 
tlM M-eams produced tiM eftct of »et!ir, whicli, dindbg llieio% 

fbrcfidd the portion between them to fr!^ ^tA- the DianieL 

WftiMi Ihe WMittKr is ime^ thete etieenie^ which er# nol moM 
than kntr or five inches in diameter, act with extfaordinwf 
power, piercing a hole 300 feet deep and six InI io diameter m 

24 hours. They are calculated to remove one hundred thou- 
sand cubical feet of ice from the barrier daily, and it is sup- 
posed that, if the weather is fiaey the whoie hoU be removed in 

.three years. 

At the end of the season of 1822, the Dranse remaiiu d 
covered only for a leng-th of 80 toises (of six feet), whereas at 
the commencement of the operation it was covered over a length' 
of 395 f^es. M. Venetz estimates the quantity of ice, remof e4 
u i822,a8lKBtivieett«le?eii&ad twcto ■illkiiie ol cubical feel^ 
m. Ummr. zui. SB. 

14. Ob A$ Thmrjf of FaJUmg iStan;-^ Benani, in i m^moire 
ov UloMleors cwd falling stars, sepports the theory that they 
-ec« fvmtA by Uie combustion of tndni of inflammable ^ses or 
vapours in the atmosphere. He thinks that these trains may 
exist in the higher reg;ions without being- dissipated, in cutrse- 

■ qucnceof the general and perfect tranqmllit y which may be con- 
sidered as existing there. He ende ^ '^^"^ couihat the diifi- 
culty which is generally urged lo such a lUeoiy, of the diminished 
inflammability of any gaseous or vaporous mixture by expansion, 
by referring; to the vapour of phosphome, itating, that phos- 
phem be co w M e ImmMMt, or miere a elow cembuttion, at a 
teipofature iO liiiMfa Uie lower as tbe qiumti^ ol oxygen gat ia 
a delaiUiinaU space ie tendered naaller, either by miatma with 
otket gaaePt «r \fg laiefectlaa;'* and then ventures the emi* 
Jeciiire» thst there may be other substtoeet^ eapabie by natural 
operations of being fedoMd into the etate off vapour or gai ; and 
which, though at comnm temperature and pressure are not 

' inflammable, mav become so by being elevated in the almo* 
ephere.*— Gfiomals di Fima, v. Id^. 

15. Preservation of Anatomical Preparations- — Dr. Macart- 
ney, of Dublin, employs for this purpose a solution of alum and 
nitre, which preserves the natural «ippearance of most of the 
paiti of the body much better than iqpirit of wine, or any other 
liquid htdlMto employed. In order to impregnate entirely ana* 
toinical preparatmit the llqiiid ought to be renewed from time 
intiMntiiet TlMproportionof the two salts and the etaenith 

.erf^the e(dntkm sliould vajry.acicordini^ to drcuiastances. Ilia 
selntion possesses such an antiseptic power tliat it destroys 
ooai|ilelety« in a lew days, the foetor of the most pniiid snimai 
substances.— ilnn. de dbtm., xxi. 3dd« 
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A EROLITE of Epinal , analysis of, 166—3 16 

Air, test of the dryness of, H)0. On the action of flowers on^ 
317, 318. The resistance of the air determined from Captain 
Kater's experiments on the pendulum, 351 — 356 

Air-gun, experiments on the light produced by the discharge of, 
64—66 

Alkaline Carbonates, effect of a racUum on, 38.3 

Almonds (bitter), experiments on the volatile oil of, 155, IM* 

Notice of a crystallized deposit in the oil of, 376 
Alnmina, notice of native phosphate of, 168; and of the native 

sulphate of iron and alumina, 389 
Ammonia, muriate of, from coal strata, 169, 170. Discovered 
in lava, 169. Experiments on a persolphate of iron and 
ammonia, 3Bli 382 
Ammoniacal Gas, actluu of, on copper, 157 ' 
Analyses o{ uevf books, 108— -127; 320—348. Of a new sul- 
phur spring at Harrowgate, 82 — 89. Of an aerolite, 106. 
Of uranite, 168. Of native phosphate of alumina, 16S. Of 
crystallized stalactitic quartz, L6£L Of the waters of Carlsbad, 
Ua Of different French limestones, 311—314. Of the 
touchstone, 315, aifi. Of an aerolite, 166, 316. Of the 
fruit of the areca catechu, 317. Of native sulphate of iroli 
and alumina, 389 
Anatomical Preparations, preservation of, 391 
Animal Charcoal, action of, in the re6ning of sugar^ 156 
Annonay, notice of an economical bridge at, 136 
Areca Catechu, analysis of the fruit of, 317 • 
Ascension (island of), barometrical measurement of the height of 

the mountain-house at, 69 
Astronomical dLud Nautical Collections, 128 — 135; 351 — 366 
Atmosphere, on the ascent of clouds in, 165, 166 
Attrition, the cause of the light emitted on dischargmg an air« 
gun, 66 

B 

Bag7ie lake and glacier, account of, 39Q, 391 
Bandana Gcdlery at Glasgow described, 209—216 
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Barium, tulphuret of, experiments on, 149 
Barometers and Thermometers^ variation of, 371, 372 
Barometrical Measurement of the height of the sugar-loaf moun- 
tain at Sierra Leone, 67 — 69. Of the mountain-house at 
Ascension, 62* Of the Port-Uoyal mountains, Jamaica, TiL 
Of the block-house at Fort George, Trinidad, ^nd. Of the 
Pico Ruivo in the island of Madeira, 75—82 
Barytesj test for, 283 

Berthier (M.) experiments of, on sulphurets produced from sul- 
phates, 147 — 151. Analyses of different French limestones, 
311—314 

BesseVs Theory of Refractions, remarks on, 356, 367 
Bitumenf existence of, in minerals, 3fi9 
Books (Scientific), analysis of, 108—127; 320—348 
Boracic Acid, effects of, on the acid fiuate of potaah, 3Dd 
Braconnot's (M.) account of a new green colour, 309« 3111 
Brain, extraordinary affection of, cured by cold, <^c., 8—11, 
Brewster (Dr.), notice of a new fluid discovered by, m the 

cavities of minerals, 374. 375 
Bridge of the Holy Trinity at Florence, observations on the cur- 
vature of the arches of, 1-^8. Economical one at Annonay, 
L26. Observations on the taking down and rebuilding of 
London Bridge, 269—278. Notice of the laying of the first 
great iron-p^Mc for the bridge at Menai Straits, 3fi7 
Buckland's (Rev. William) Reliquia Diluviance, analysis of, with 

remarks, 337—347 
Busby (Mr.), notice of the hydro-parabolic mirror of* 137 

C 

Cagniarel de la Tour (Baron), experiments of on the action of 
heat and pressure on certain fluids, 145—147 

Calcareous Spar, formation of, 384 

Calcium (sulphuret of), experiments on, 149 

Carlxmy new mode of obtaining the hydriodide of, 297—301 

Carbmic Acid, estimation of the quantity of, in mineral watery, 
158, U9 

Carlsbad, analysis of the mineral waters of, IID 
Caty instance of electricity in, lfi3 
Charcoal (animal) action of, on lime« 3M 
Chemical Science^ Miscellaneous Intelligence in, 145—164; 
374—385 

Chlorine y experiments on the hydrate of, 71 — 74, Triple 

compounds of, 378. Its action on muriate of iron, 4rc., 378 
Chromic Acid, combinations of, with potash, 310, 3iJ 
Church (Mr.) notice of his improved printing-machine, 138 
Cinnabar, new process for preparing, 
Clarificaiion of wine, process for, 385 
Clouds, on the ascent of, in the atmosphere, 165, 1(56 
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Coal-gas retorts, artificial plumbago iii, 159. Estimate of the 

force of the explosion of, 278—282 
Coldy produced by the evaporation of liquids, experiments and 

observations on, 294 — ^297 
Comet f triennial, re-discovery of, 132 — 134. Notice of a new 

comet, 168 

Copper, experiment on the sulphuret of, 1^0. Process of r^- 
' tiling or toughening it, 156. Action of ammoniacal gas on; 
152 

Creation f Mosaic account of, explained, 116 — 118 

Crum {M.) important points by, in the chemical history of Jn- 

digo, 152—164 
Crystalline Forms of artificial salts, observations on, 28^ — 288 
Curvature of the arches of the bridge of the Holy Trinity at 

Florence, observations on, 1 — 8 
Cyanogen f experiments on a crystalline matter formed in the 

solution of, 302, 303 . . 

CyanuretSy production of. Ml 
« « - > . 

D 

Deluge, Mosaioal account of, el dcidfited, US — 126 

Density of water, maximum of, 322 

Despretz (Ces.) experiments of, on the density of vapours, 292 

DiabeteSy singular case of, 386 

Didot (M.) process of, for casting newst^coiype plates, 13H ^ 
Dobereiners apparatus for making extracts, notice of, L62 
Dryness of air or gomss, test of, L6Q 
Dry-rot, experiment for preventing, 141 

E 

Elaine, separation of, from oils, 384 

Electricity of a cat, instance of, 163. Produced by pressure^ 
, 368. Developement of, by two pieces of the same metal, 369 
Electro-magnetism, new experiments in, 374 
Encke*s triennial comet, re-discovery of, 132—134 
Engine-boilers, observation on the feeding of, 137, 138 
Eruption of Vesuvius in October, 1822, described, 175 — 183 
Excrements of serpents, analyses of, 319 
Explosion of coal-gas, estimate of the force of, 278—282 
Extracts^ notice of an apparatus for, 162 

■ F 
Falling Stars, theory of, 391 

Faraday (M.) experiments of, on the hydrate of chlorine, 71 — 
. 24. Condensation of f^ases into liquids by him, 74.; 1 6.s . 
Historical statement respecting electro-magnetic rotation, 
288—292 . . 

Filberts, fertilization of the female blossoms of, IQl 
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Floivers, action of, on air, 317, US 

Fluids, action of heat and pressure on, 145 — 147 

Fresnel (M.) observations of, on the ascent of clouds in the 

atmosphere, 165, 166 
Fungij notice of new species of, 112 

Q 

Cases, new test for ascertaining the dryness of> ]JML Con- 
densation of them into liquids, 74 ; 

OaS' Lighting in London, extent of, 3fi7 

Cay-LussaCt experiments and observations of, on the cold pro* 
doced by the evaporation of liquids, 294 — 297 

Geologies, Mineral and Mosaic, comparative estimate of, ana- 
lyzed, 108—127 

Gilbert (Davies, Esq.), researches on the vibrations of heavy 
bodies in cycloidal and circular arches, &c., 90^103 

Glaze, improved, for red earthen ware, 142 

Grain, preservation of, from mice, 140 

Green Colour, account of the preparation of a new one, 309, 

Groombridge (Stephen, Esq.), empirical elements of a table of 

refraction, 128 — 131 
Gunpowder^ inflammation of, under water, 

H 

Haloes, artificial formation of, 3^7 

Harrogate, analysis of a new sulphur spxitig at, 82 — 89 

Hart ?Mr. John), experiments or, on the production of light by 

dis(iiar<^ing an air-gun, 64 — 66 
Harvey (George, Esq.), experimental inquiries relative to the 

formation of mists, .55 — 64 
Heat and pressure, action of, on certain fluids, 145 — 147. In* 

stance of heat, produced by the friction of a solid against a 

liquid, 152 

Horticultural Society, proceedings of, 105 — 107 

Humite, analysis of, 324, 325 

Hydrate of chlorine, experiments on, 71 — 74 

Hydriodide of carbon, new mode of obtaining, 297, 298 — 301 

Hydrocyanic Acid, preparation of, 3HD 

Hydro-parabolic Mirror, notice of, 131 

Hydroxanthic Acid, preparation of, 304. Account of its pro^ 
ducts and combinations, 305 — 309 

I 

Indigo, some points in the chemical history of, 152— JM* 

Important discovery of British indigo, 14Q 
Intelligence (Miscellaneous), in Mechanical Science, 136— -144 ; 
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. 367—374. In Chemical Science, 145—164; 374—385 In 

Natural History, 165—173; 385—391. 
Iodide of nitrogen, preparation of, 38 i 
Iodine^ notice of a new compound of, 376 — 378 
Iris (blue), new test colour from, 161 

Iron (sheet), new process for soldering, 142. Analyses of a 
per-sulphate of iron and ammonia, 381, 382. Test for the 
proto-salts of iron, 882. Analysis of native sulphate of iron 
and alumina, 

K 

• 

Kirchoff (M.), new process for preparing cinnabar, 161 
Koenig (Charles, Esq.), account of the rock specimens col- 
lected by Captain Parry, during his northern voyage of dis- 
covery, II — 22 

L 

• 

Lamarck's genera of shells, 23 — 52; 216—258 
Lampy notice of a new one, 143, 144 
Lapis LydiuSf or touchstone, analytical examination of, 31h 
Lassaigne, (M.) experiments of, on the compounds of nickel, 
151, 152 

X>ead (Sulphuret of), experiment on, 150 

Levy, (Mr.) observations of, on the crystalline forms of artificial 

salts, 282—288 
Zighty evolved by pressure, 
Lime, action of auimal charcoal on, 3M 
LimestoneSf analyses of different, in France, 311 — 314 
Liquids, on the cold produced by the evaporation of, 294 — 297 
Jjondon Bridge, observations on the taking down and re- 
building of, 267 ^=278 
Lunar Tables for 1819 and 1820, errors of, corrected, 131 

M 

Macartney, (Dr.) process of, for preserving anatomical pre- 
parations, 391 

Mac Culloch, (Dr.) observations on mineral veins, 183 — 209 
Macneill, (John) observations of, on the influence of local at- 
traction on, 22, 23 
Magnesium (sulphuret of), experiments on, 149, 150 
Manganese (sulphuret of), experiments on, 1^ 
Meadow-Saffron, preparations of, 120 • ' 

Measure, new standard of, 1 37 

Mechanical Science, Miscellaneous Intelligence in, 136 — 144 ; 
367-374 

Melville Island, remarks on rock-specimens from, 18—21 
Mesotype from Vesuvius, notice of, 389 
Meteor, notice of one, 162 



/ Google 



398 



INDEX 



Mrteorological DUvry, for December 1822, and January and 

February, 1823, UA. For March, April, and May, a92 
MicBj preservation of grain, Sfc.^ from, 14Q 
Mimosa Pudica, remarks on, 387, 388 

Minerals, notice of a new fluid discovered in the cavities of, 
375, 37G. Existence of bitumen in them, 389 

Mineral and Mosaical Geologies, comparative estimate of, 
108—127 

Mineral Veins, observations dn, 183 — 209 

Mists, experimental inquiries relative to the formation of, 55—64 

Monteith and Co., (Messrs.) Great Bandana Gallery of, at 

Glasgow, described, 209—216 
Mortars, observations on, 314, 315 
Muriate of iron, action of chlorine on, 378 

N 

Natural History, Miscellaneous Intelligence in, 165 — 173; 
385—391 

Needle (magnetic), on the influence of local attraction on, 22^ 23 
Nickel, protoxide of, 151. Deutoxide of, ibid. Sulphuret of, 

ibid. Chloride and Iodide of, 132 
Nitrogen, action of, in the process of respiration, 386 

O 

Oil of bitter almonda, ^experiments on, 155 
Opium (English), successful cuU^«e pf, 139, 140 
Organic Remains, notice of, 112 

P 

Parker** patent portable static lamp, notice of, 143, 144, 

Parry (Captain), account of rock specimens collected by, dur- 
ing his northern voyage of discovery, 11 — :22. 

Paste, directions for making, that will not become mouldy, 141. 

Pay en and Chevallier (MM.), analysis of their Traite El^men- 
taire des Reactifs, 326 — 337. 

Peach of China, notice of, 105. 

Penn (Granville), analysis of his comparative estimate pf the 

mineral and Mosaical geologies, 1118 — 127. 
Pepys (J. H.), improvement by, in the cqnstruction ypl^ic 

apparatus, 143. 

Persulphate of iron and ammonia, component parts of, 381, 382. 
Phillips's (William) Elementary Introduction to the knowledge of 

mineralogy, analysis of, 320 — 326. 
Phosphate of alumina, analysis of, 168. 169* 
Phosphorus, action of, on water, 383. 

jPtco-i^ttivo, barometrical measurement of the ^eight ^f, (n the 

island of Madeira, 75t—82. 
Plana*s (Mr.) researches relating to .refraqtion, remarks on. 

362—366. ^ 1 : 
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Plumbago, notice of artificial, in coal-gas retorts, 1.^^ 
Pond (John, Esq.), predicted and observed places of the prin- 
cipal stars, 135 • 
- Port'Royal Mountains, Jamaica, barometrical measurement of 
. the height of, 70 , 

Potash, observations on the crystalline forms of the salts of, 
282 — 288. Effects of the boracic acid on the acid fluate of 
potash, 303. Experiments on the hydroxanthate of potash, 
3Q5 — 3Q7. Combinations of the chromic acid with potash, 
310, 311 

* • • 

Potassium (Sulphuret of^, experiment on, 149. On the pre- 
paration of potassium, 380, 3M 

Potato, wild, on the native country and culture of, 259 — 266 

Preservation of echini, asterise, crabs, &c., 172. 123- Of ana- 
tomical preparations, 3^1 

Pressure and heat, action of, on certain fluids, 145 — 147. Elec- 
tricity produced by it, QfiS. Light evolved by it, ibid. 

Printing^ improvement in, 13B 

Prize Question: — On the magnetism of the solar rays, 163 

Q 

Quartz, analysis of crystallized stalactitic, 1^ 

R • . • • 

Rain, fall of, in the. tropics, 161 
Red Ware, new glaze for, 1^^ 

Reflecting T«^'.»i'W^c«» mode of protecting the specula of, 52 
lie/raciion, empirical elements of a table of, 128 — 131. Re- 
marks on Mr. Plana's researches relating to refraction, 362 
—366 

Resistance of air, determined from Captain Kater's experiments 

on the pendulum, 351 — 356 
Respiration, action of nitrogen in, 386 

Robiquet (M.) experiments of, on the volatile oil of bitter 

almonds, 155 

Rock Specimens, from North America, account of, 11 — 22 
Rotation (Electro-Magnetic), historical statement respecting, 

288—292 ■ • 

Royal Society, proceedings of 164 ; 292, 293 
Rumker (Charles) re-discovery by, of Encke's triennial comet, 

132-134 

. . , s 

Sabine (Captain), details by, of a barometrical measurement of 
the sugar-loaf mountain at Sierra Leone, 67—69. Of the 
mountain-house at Ascension, 69. Of the block-house at 
Fort-George, Trinidad, TIL Of Port Royal mountains, Ja- 
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roaica, TiL Of the height of the Pico-Ruivo, in the islaud 
of Madeira, 75—82 
SaltSf (artificial) observations on the primitive forms of, 282 
—288 

Scroope f(G. P. Esq.), account of the eruption of Vesuvius, in 

October, 1822, l^S— 183 
Seebeck {M.)^ new experiments of, oil electro-magnetic action, 

374 • . 

Sensation, experienced at great altitudes^ 3BB 
Sensitive Plants remarks on, 387, 3&8 

Scrtdlas (M.), on the hydriodide of carbon, and a new method of 
obtaining it, 297—301 

ShellSy Lamarck's Genera of, 23—52 ; 216—258 

Societies^ proceedino;8 of; the Royal Society, 104 ; 292, 293. 
The Horticultural Society, 105—107 

Sodiunif (Sulphuret of) experiment on, 149. Preparation of so- 
dium, 379i aao 

Soldering of sheet iron, new process for, 142 * 
Sokma territory y geographical notice of. 111 
Sonorous chords, on the oscillations of, 374, 375 
Specula of reflecting telescopes, mode of protecting, 52 — 54 
Stars, (principal) |)redicted, and observed places of, 
Stereotype plates, new process for casting, L38 
Stockler's (Mi.) Inverse method of limits, 357—360 
Strontium, (sulphuret) composition of, 149. Test for stron- 
tium, as3 ^ • • . 

Succinic acid, discovered in turpentine, IBl ' ** . - 
Sugar, action of animal charcoal in the refining of, 156 
Sugar-loaf MountsAn, Sierra Leone, barometical measurement of 

the height of, 67— 69 , . • - 

Sulphate (native) of iron and duihina, analysis of, 389 
Sulpkurets produced from sulphates, experiments on, 147 — 151 
Sulphuric-acid, on the fixedness of, 383 
Sulphur-spring, analysis of a new one at Harrogate, 82 — 89 

T • • ' 

tassaert (M.) on the combinations of chromic acid with pot- 
ash, 310, an 

Tenacity of iron wire, remarkable instance of, 136. Remarks 
on, 373^ 374 

Test for proto-salts of iron, 382 ; for barytes and sttontia, 333 

Thcnard*s blue, preparation of, 3B1 

Thermometers, variation of, 160; 369—371 ; 37L, 372 

Time of conjunction in right ascension, an easy method of corn^ 

puting, froin an observed occultation, 360, 361 
Toad, instance of one found in a solid rock, 3S6 • • • 
TongrMe, irritability of, 3S5 * • • . i ' 

Touchstone, analytical examination of, 315i 316 . / 
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Trees, the growth of, how promoted, 3M 

Turnips, preservation of, lAl 

Turpentine-, succinic acid discovered in» IM 

U 

UranitCf analysis of, 1^ 

Ure (Dr.) mode of protecting the specula of reflecting telescopes, 
r>2-.54 

V 

Vacttum, effect of, on alkaline carbonates, 383, 3S4 
Vapours, experiments on the density of, 297 
Variation of thermometers, 160; 369 — 371 ; and of barometers, 
371, 32fL 

Vauquelin (M.) on a crystalline matter formed in a solution of 
cyanogen, 302, 303. " Analytical examination of touchstone 
by, 315^ 316. And of an aerolite, 316 

Vegetation in atmospheres of different densities, experiments 
on, 3M 

Vesuvius, accountof the eruption of, in October 1822, 175—183. 

Notice of mesotype from, 389 
Vibrations of heavy bodies, researches on, 90—103 
Voltaic apparatus, new form of, 143 

W 

Ware (Samuel, Esq.) on the curvature of the arches of the 

bridge of the Holy Trmity, at Florence, 1 — 8 
Water, hydraulic, instrument for raising, l.'^?. Change of water 

at falls, 122. Maximum density of water, 372. Action of 

phosphorus on water, 3S3 
Wax, (virgin) analysis of, 3M 

West (Wm. Esq.) analysis by, of a new sulphur spring at Har- 
rogate, 82—89 
y^ne, process for clarifying, 38^ 

Y 

Yeast, expeditious modes of making, Mi 
Yeats, (Dr.) on a cure of an affection of the brain by cold, &c., 
8—11 

Z 

Zeise (W. C.) experiments of, on the hydroxanthic acid, and 

some of its compounds, 304 — 309 
Zinc, (sulphuret of) experiments on, 1^ 



« 



4 f* * 



« • 



I 



i » 



LONDON : 

PRINTSD BT WlI.LlAM CtOWES, 

Northnni ber iftod-court. 



» « • I 



Digitized by Google 



1 



m p 



Digitized by Google '■ 



f 



Flatfn.Vol.IF. 




Ji Banre ^nlfL 



Google 



Digitized by Google 



Digitized by Google 



Digitized by GoogI 



■ 



Digitized by Google 



Digitized by Google 



a< r> b""Td'ng Co., 




Digitized by Google 



THE BORROWER WILL BE CHARGED 
AN OVERDUE FEE IF THIS BOOK IS NOT 
RETURNED TO THE LIBRARY ON OR 
BEFORE THE LAST DATE STAMPED 
BELOW. NON-RECEIPT OF OVERDUE 
NOTICES DOES NOT EXEMPT THE 
BORROWER FROM OVERDUE FEES. 




Digitized by Google 



